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(  PREFACE 

T>his  little  volume  is  the  result  of  a  study  of 
Technocracy  made  by  the  writer  as  a   re- 
|  porter  for  the  New  York  Herald  Tribune,  prior 
I  to    the    writing    of    four    articles    which    were 
published    in    that    newspaper    in    December, 
1932.  It  is  in  some  sense  an  expansion  of  them. 
I  In  this  book,  however,  the  writer  has  not  been 
,  content   merely   with   the    reportorial   function 
of  fact  finding  within  the  time  and  space  limita- 
tions of  news  presentation. 

He  has  tried  to  present  briefly  and  impartially 
1  the  story  of  Technocracy,  to  tell  of  its  leaders 
and  the  data  they  have  presented. 

He  has  also  tried  to  explain  the  strange  furore 
which  Technocracy  has  caused,  to  narrate  the 
criticisms  which  have  been  brought  to  bear 
upon  it,  and  in  some  sense  to  appraise  the  signifi- 
cance and  social  value  of  the  movement. 

His  appraisal  is  essentially  from  the  viewpoint 
of  an  average  citizen.  Perhaps  due  to  the  great 
depression  which  has  brought  into  the  lives  of 
most  of  us  a  sense  of  more  pervasive  insecurity 
than  men  experienced  during  the  boom  era,  the 
average  citizen  in  the  United  States,  the  writer 
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believes,  is  doing  a  great  deal  of  thinking  today 
about  the  causes  of  what  has  happened  to  his 
country,  and  about  some  possible  way  to  revive 
the  well-being  of  the  land  in  which  his  fortunes 
reside  and  toward  which  he  normally  feels  a 
certain  affection. 

This  is  every  man's  country  and  the  fight  for 
security  and  a  greater  well-being  for  all  of  us  is 
every  man's  battle. 

The  writer  presents  the  special  knowledge  of 
Technocracy  which  he  has  gained  as  a  reporter 
studying  it  in  the  course  of  his  job,  with  a  hope 
that  it  may  be  of  some  use  or  interest. 

Allen  Raymond. 

New  York  City, 
January,  1933. 
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WHAT  IS  TECHNOCRACY? 


Chapter  I 

TECHNOCRACY THE     NEW    WORD 

OF     1932 

In  the  fall  of  1932  a  new  word  burst  upon  the 
consciousness  of  the  American  public — Tech- 
nocracy. 

It  was  not  really  a  new  word.  It  appears  to 
have  been  coined  in  1919  by  William  H.  Smyth, 
an  engineer  and  inventor  in  Berkeley,  California, 
as  the  name  for  a  new  system  and  philosophy 
of  government  which  he  proposed  for  the 
American  people. 

Scarcely  heard  of  for  thirteen  years,  the  word 
was  resurrected  in  the  closing  days  of  1932  by 
a  small  group  of  persons  in  New  York  City, 
who  used  it  in  a  sense  far  removed  from  the  one 
in  which  Smyth  conceived  it.  Under  the  leader- 
ship of  one  Howard  Scott,  this  group  became  the 
tubject  of  newspaper  interviews  and  magazine 
articles  of  such  a  startling  nature  that  the 
attention  of  a  whole  nation,  in  the  throes  of  a 
business  depression,  was  centered  upon  it. 

The  sense  of  its  message  to  a  troubled  public 
was  that  capitalism,  and  the  price  system  by 
which  the  present  order  distributes  the  com- 
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modities  on  which  people  live,  were  tumbling 
swiftly  into  an  abyss  from  which  they  would 
never  emerge.  The  United  States,  it  was  as- 
serted, was  on  the  threshold  of  a  New  Age — 
the  like  of  which  the  world  had  never  witnessed 
— and  in  stepping  into  that  great  new  age 
all  the  cherished  institutions  of  constitutional 
government  and  the  right  to  private  property 
would  have  to  be  abandoned. 

A  new  scientific  state  known  as  an  "energy 
state"  was  to  be  set  up.  The  reported  details 
of  that  new  state  were  a  little  vague,  but  from  the 
first  accounts  of  "Technocracy"  one  gathered 
that  it  would  be  bounded  on  the  north  by 
the  Aurora  Borealis  and  on  the  south  by 
the  Panama  Canal.  Within  that  blessed  energy 
state  nobody  was  going  to  have  to  do  very 
much  work  any  more.  Everybody,  man,  woman, 
and  child,  was  going  to  have  an  income  which, 
measured  in  1929  dollars,  would  be  about 
$20,000  a  year. 

Technocracy,  it  was  said,  was  an  organization 
of  scientists  which  had  been  doing  research  since 
1920,  which  had  discerned  the  Wall  Street 
collapse  of  1929  several  years  before  it  occurred, 
and  had  cried  out  in  vain  to  warn  the  public 
of  it.  Technocracy  was  also  rumored  to  be  the 
proved  and  checked  conclusions  of  research  by 
this  organization  of  scientists. 
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The  organization  was  located  at  Columbia 
University,  it  was  reported,  and  the  name  of 
that  large  institution  lent  additional  authority 
to  the  propaganda  of  Technocracy,  in  the  minds 
of  many. 

The  leader,  Howard  Scott,  was  said  to  be  a 
scientist  and  engineer  of  vast  erudition.  Its 
sources  of  information  were  rumored  to  be  secret 
but  so  authoritative  as  to  be  above  suspicion. 
Its  membership,  its  aims,  everything  about  it, 
became  overnight  the  nucleus  of  legends  which 
spread  over  the  country,  bringing  uneasiness  or 
downright  terror  to  many  who  encountered 
them,  and  to  others  a  swift  new  hope  for  better 
times. 

But  through  all  the  discussions  which  followed 
the  resurrection  of  the  word,  it  became  clear 
that  Technocracy  was  above  all  a  mystery. 
What  is  Technocracy?  Who  are  its  sponsors? 
What  are  their  ideas  ?  What  new  knowledge  have 
they?  What  do  persons  presumably  well-in- 
formed in  the  fields  of  industry  and  economics, 
with  which  Technocracy  deals,  say  of  these  ideas 
and  this  new  knowledge?  How  is  Technocracy 
significant  in  the  times  through  which  we  are 
living,  and  has  it  something  valuable  to  offer, 
ideas  or  newly  discovered  truth,  by  which  men 
may  reshape  their  thoughts,  and  more  suc- 
cessfully conduct  their  affairs  ? 

5 


WHAT  IS  TECHNOCRACY? 

Technocracy,  it  has  been  said,  is  three  things, 
not  two;  an  organization  or  a  movement,  a  body 
of  thought,  and  an  outline  for  a  new  social  state. 
Organization  it  has  not  been,  at  least  not  until 
recently  and  perhaps  is  not  yet.  Yet  it  has  been 
a  socially  significant  movement  by  a  small 
group  of  persons  in  New  York  City  since 
1919. 

Shortly  after  the  World  War,  a  group  of  persons 
led  by  Thorstein  Veblen,  economist  and  revolu- 
tionary, sometimes  called  "the  bad  boy  of 
economics, "  began  to  meet  in  New  York  City. 
In  those  times  it  was  considered  that  Veblen, 
a  man  of  international  reputation,  was  the  leader 
of  this  group.  Today  it  is  asserted  that  Howard 
Scott,  the  present  leader  of  approximately  the 
same   personnel,   was    really   its   driving   force. 

The  group  was  composed  of  scientists,  en- 
gineers, and  economists.  Included  in  it  were 
Veblen,  Scott,  Frederick  L.  Ackerman,  Bassett 
Jones,  the  late  Charles  P.  Steinmetz,  a  great 
genius  who  was  in  the  employ  of  the  General 
Electric  Company,  and  Dr.  Richard  Tolman, 
physicist,  now  at  the  California  Institute  of 
Technology.  Stuart  Chase,  a  popular  economist 
of  today,  was  for  sometime  and  in  some  degree 
associated  with  the  movement.  These  persons 
met  from  time  to  time  at  each  other's  homes  in  a 
small  section  of  the  American  metropolis,  known 
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as  Greenwich  Village,  which  has  had  considerable 
notoriety  since  the  days  just  before  the  war. 
The  Village  has  been  known  as  the  American 
Bohemia,  as  a  center  of  American  radicalism, 
as  an  art  colony  comparable  to  the  Left  Bank 
of  the  Seine,  as  a  shrewd  creation  of  real  estate 
publicity,  as  a  state  of  mind,  or  a  playground. 

Whatever  the  Village  may  have  been  in  those 
days  or  may  be  today,  Technocracy  emerged 
from  it.  It  emerged  from  that  little  group  of 
persons  who  scorned  any  formal  organization, 
but  called  themselves,  partly  in  jest  and  partly 
in  earnest,  the  Technical  Alliance.  The  times 
that  brought  this  group  together  were  times  of 
chaos,  times  of  bewilderment,  no  less  than  the 
present.  The  shock  of  the  World  War  upon  mass 
mentality  had  been  such  as  to  throw  men  off 
many  of  their  old  bases,  to  divest  them  of  many 
of  their  preconceived  notions,  to  set  men  reason- 
ing as  to  what  the  world  was  coming  to. 

Four  and  a  half  million  men  were  being  de- 
mobilized from  military  service  and  were  looking 
for  jobs.  The  processes  of  war-time  production, 
speeded  to  a  tempo  never  realized  before  or 
since,  even  in  the  boom  days,  were  slowing  down. 
Unemployment  loomed  large  in  men's  minds. 
So  did  the  vast  burden  of  indebtedness  which 
the  world  had  incurred  in  the  business,  perhaps 
futile,  of  slaughter. 


WHAT  IS  TECHNOCRACY? 

This  little  Greenwich  Village  group  of  techni- 
cally trained  men — and  men  trained  in  the  so- 
called  humanities — were  essentially  kindred 
spirits  meeting  for  conversation  and  discussion. 
They  could  see  that  for  a  brief  time  in  men's 
history  all  commercial  considerations  of  cost  had 
been  tossed  overboard  while  complete  national 
industrial  units,  without  regard  to  the  price  of 
things,  had  labored  and  produced  in  the  business 
of  destruction.  It  occurred  to  them,  as  indeed  it 
did  to  many  others  in  those  days,  that  if  only 
men  could  achieve  the  unity  of  purpose  in  peace 
time  that  had  characterized  them  in  war  time, 
and  could  set  themselves  to  doing  a  better  job 
than  destroying  or  torturing  each  other,  they 
could  perform  miracles.  The  Technical  Alliance 
began  to  talk  about  the  processes  of  industry 
as  they  might  be  if  divorced  from  considerations 
of  making  a  profit  for  this  or  that  enterprise. 
They  began  to  dream,  perhaps,  of  the  cooperative 
commonwealth  in  some  form  at  first  shadowy, 
and  after  the  dream  to  plan  how  it  might  be 
brought  about  for  the  common  good. 

The  work  which  men  do  shapes  all  their 
thinking.  Carpenters  think  as  carpenters;  re- 
porters, as  reporters;  architects,  engineers,  physi- 
cists, and  electricians,  each  according  to  the 
mold  into  which  the  work  they  have  been  doing 
has  modeled  their  brains.  These  men  thought 
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in     terms     of    economics     and     the    physical 
sciences. 

In  the  few  years  immediately  following  the 
start  of  their  discussions,  the  experiment  in  a 
cooperative  state  being  conducted  in  the  vast 
laboratory  of  Soviet  Russia  was  uppermost  in 
many  minds.  It  tormented  certain  self-elected 
guardians  of  what  has  been  commonly  assumed 
to  be  Americanism,  a  term  not  yet  adequately 
defined.  The  Russian  experiment  was  particularly 
interesting  perhaps  to  the  group  known  as  the 
^Technical  Alliance  inasmuch  as  the  scientific 
(mind  is  fascinated  by  experiment  itself,  and  also 
^because  within  the  Village  where  they  labored, 
argued,  and  studied,  the  Russian  experiment 
'was  something  personal  to  the  lives  of  many 
fpeople. 

)  John  Reed,  a  young  Harvard  zealot  for  a 
.better  new  world,  had  gone  to  Russia  to  throw 
in  his  fortunes  with  the  Soviet  leaders.  He  was 
feoon  to  die  on  an  alien  soil  and  become  an  honored 
legend  in  the  radical  world. 
i  In  the  twilight  of  American  liberalism  or  the 
reform  era,  New  York  intelligentsia  who  con- 
sidered themselves  advanced  were  more  and  more 
kurning  to  the  philosophies  of  the  class  struggle, 
|pr  what  is  known  as  power  politics,  interpreting 
Jtheir  times  in  the  light  of  the  gospel  of  Marx,  the 
economic  determinism  of  history. 
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To  the  members  of  the  Technical  Alliance 
there  was  coming  to  be  a  determinism  of  history 
in  terms  not  entirely  economic,  according  to  the 
classic  formulas.  The  swift  rise  in  bulk  of  electric 
power,  gasoline  power,  steam  power  as  applied 
to  industry  during  the  war-time  years  had 
stirred  them.  They  could  see  that  the  amount 
of  natural  energy  being  thrown  into  men's 
industrial  life  was  coming  to  overshadow  the 
amount  of  man  power  within  it,  at  least  to  the 
extent  that  man  power  was  decreasingly  relied 
upon  to  furnish  driving  force.  Man  power,  they 
could  see,  was  coming  to  be  a  directional  force 
rather  than  one  of  muscle.  Kilowatt-hours  of 
nature's  energy  were  replacing  human  muscle. 
As  a  result  of  the  early  conversations  of  the 
Technical  Alliance,  Veblen  is  said  to  have  written 
that  series  of  articles  in  the  Dial  later  collected 
in  book  form  and  known  as  "Engineers  and  the 
Price  System." 

The  Technocracy  movement  in  its  early  days 
was  not  allied  with  any  recognized  institution 
of  higher  learning.  It  had  no  officers,  no  dues, 
no  stated  meeting  times  or  places.  It  had  no 
corporate  existence.  It  was  primarily  a  group  of 
friends  talking  and  thinking.  The  men  involved 
in  it  were  not  all  eminent.  Death  took  Veblen. 
Death  took  Steinmetz.  Tolman  went  to  Cali- 
fornia. Of  the  original  membership,  three  remain. 
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Primarily,  there  is  Howard  Scott,  a  unique  and 
intriguing  character  about  whom  much  mystery 
and  many  legends  have  gathered,  and  who  will 
he  discussed  at  some  length  later  on  in  this 
volume. 

The  two  other  members  who  remain  are 
Frederick  Lee  Ackerman,  an  architect  with 
offices  at  25  West  Forty-fourth  Street,  New  York 
City,  and  Bassett  Jones,  an  electrical  engineer,  a 
member  of  Meyer,  Strong  and  Jones,  Inc.,  of  101 
Park  Avenue,  New  York  City.  Both  are  men  of 
high  standing  in  their  professions.  Ackerman 
designed  the  palatial  residence  of  George  D. 
Pratt,  the  Standard  Oil  millionaire,  at  Glen 
Cove,  Long  Island,  and  the  home  of  Truman  H. 
Newberry  in  Detroit.  He  was  the  chief  of  town- 
plan  design  and  housing  for  the  United  States 
Shipping  Board,  Emergency  Fleet  Corporation, 
during  the  World  War,  and  since  then  has  been 
recognized  as  one  of  the  country's  outstanding 
authorities  on  town  planning  and  housing. 

Ackerman  has  been  a  friend  of  Scott  for 
many  years.  He  has  been  loyal  to  him  lately  when 
hia  friend  has  been  under  magazine  and  news- 
paper fire.  He  is  suspicious  of  newspaper  re- 
porters because  of  the  many  inaccuracies  which 
creep  into  hastily  written  journalism  on  technical 
and  scientific  subjects.  Holding  the  most  revolu- 
tionary beliefs,  there  is  no  tinge  of  the  soap-box 
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Red  in  Ackerman's  conversation,  personality,  or 
thinking.  But  in  conversation  with  this  writer  he 
has  indicated  that  he  expects  to  stand  by  his 
beliefs  that  a  radical  revision  of  social  manage- 
ment is  necessary  and  to  express  them  in  speech 
and  writing  even  though  their  implications  are 
highly  unpopular  in  well-to-do  circles  from  which 
he  has  derived  a  considerable  income. 

Mr.  Jones  has  been  chairman  of  the  committee 
on  elevator  rules  of  New  York  City.  He  is  chair- 
man of  the  Elevator  Standards  Committee  of  the 
American  Standards  Association.  Jones  has 
two  hobbies,  higher  mathematics  and  yachting. 
Seemingly  a  desire  to  spend  more  time  at  both 
has  led  him  into  a  continued  association  with  the 
movement  which  started  as  the  Technical  Alli- 
ance, but  has  recently  come  to  be  known  as 
Technocracy.  His  ability  in  the  field  of  higher 
mathematics  is  such  that  he  can  hold  professional 
mathematicians  of  Columbia  University  spell-  ' 
bound  when  he  talks  to  them.  As  a  yachtsman,  1 
he  is  a  member  of  the  Cruising  Club  of  America.     ( 

Both  Jones  and  Ackerman  were  under  Veblen's  2 
influence  in  earlier  years.  Ackerman  once  took  a 
formal  course  of  studies  at  the  feet  of  the  Old 
Master.  One  of  his  hobbies  is  the  collection  of 
Vebleniana.  Jones  in  his  writings  on  economics 
recently  has  paid  tribute  to  Veblen's  genius. 
The  movement  which  recently  became  known  as 
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Technocracy  was  at  a  standstill  during  the  late 
lamented  years  of  the  great  boom.  Ackerman  and 
Jones  were  busy  at  their  commercial  labors,  and 
successful  in  them.  Scott,  a  lone  prophet  without 
a  following,  was  making  some  half-hearted  at- 
tempts at  earning  a  living,  but  his  whole  nature 
was  never  in  it.  Through  the  years  of  the  boom 
he  was  primarily  a  student,  thinker,  conversa- 
tionalist, and  in  some  degree  a  radical  agitator. 
Scott  kept  up  what  association  he  could  with  the 
men  who  had  surrounded  him  in  the  old  Tech- 
nical Alliance.  He  and  Ackerman  and  Jones 
talked  and  corresponded,  developing  their  theo- 
ries. They  found  persons  interested  in  similar 
things  to  be  Professor  Walter  Rautenstrauch  of 
the  Department  of  Industrial  Engineering  at 
Columbia  University,  M.  King  Hubbert,  a  young 
man  who  teaches  geophysics  at  Columbia  Uni- 
versity, and  Dal  Hitchcock,  a  man  of  some 
engineering  experience  who  recently  has  repre- 
sented Scott  in  conferences  with  the  press  and 
who  has  stood  between  his  chief  and  annoyances. 
Professor  Rautenstrauch  is  a  man  of  prestige 
in  his  field  of  learning.  He  has  had  extensive 
experience  in  practical  industry  as  well  as  in 
university  teaching.  A  graduate  of  the  Univer- 
sity of  Missouri  in  1902,  he  has  been  professor 
of  mechanical  engineering  at  Cornell  and  Colum- 
bia, also  president  of  the  Splitdorf-Bethlehem 

13 


WHAT  IS  TECHNOCRACY? 

Electric  Company,  the  American  Electric  Motor 
Company,  the  Perfection  Appliance  Company, 
and  Metalastic,  Inc.  Professor  Rautenstrauch 
has  written  two  volumes  on  machine  design 
and  machine  drafting.  He  has  contributed  to 
mechanical  engineering  journals  also  and  is  a 
member  of  Sigma  Xi,  the  scientific  fraternity 
similar  to  Phi  Beta  Kappa. 

Either  for  purposes  of  pure  scientific  research 
or  for  purposes  of  propaganda  to  bring  about  a 
different  social  order,  or  perhaps  for  both,  this 
little  group  started  in  the  spring  of  1932  at 
Columbia  University  to  prepare  under  the 
leadership  of  Howard  Scott  a  series  of  charts 
which  they  called  an  "Energy  Survey  of  North 
America. " 

The  stock-market  crash  had  long  since  oc- 
curred. Commodity  prices  throughout  the  world 
had  slid  into  a  deep  abyss  from  which  they 
have  not  yet  emerged.  America  was  beginning 
to  suffer  the  unemployment  which  had  been 
torturing  other  parts  of  the  world  for  years 
since  the  World  War.  A  great  change  had  come 
over  the  temper  of  the  American  people.  Many 
millions  of  them  had  lost  their  accustomed  jobs 
and  were  living  upon  a  thinly  disguised  dole. 
Many  millions  more  had  seen  their  incomes 
drastically  curtailed.  Scarcely  a  surviving  wage 
earner  lived,  perhaps,  who  had  not  taken  on 
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added  responsibilities  for  the  complete  or  partial 
support  of  persons  near  or  dear  and  who  thereby 
had  perforce  still  further  reduced  his  standard  of 
living. 

The  collapse  of  the  boom  of  the  late  1920's 
had  left  a  malodorous  sense  of  wrong-doing  and 
scandal  in  the  air.  It  was  patent  to  most  people 
that  some  leaders  of  the  business  world  whom 
many  persons  had  trusted,  with  savings,  for 
instance,  had  been  led  through  greed  or  by  the 
careless  ethics  of  the  flush  times  to  betray  their 
trust. 

This  inevitably  bred  a  considerable  feeling 
of  resentment  on  the  part  of  millions  of  Ameri- 
cans, normally  easy-going.  They  translated  that 
resentment  and  a  desire  for  a  change  into  votes 
at  the  election  of  1932  and  changed  their 
governmental  leadership.  They  did  this  without 
any  real  enthusiastic  confidence  that  the  new 
national  leadership  would  be  much  better  than 
the  old,  but  some  twenty-odd  millions  of  voters 
were  convinced  that  any  change  would  be  for 
the  better.  They  voted  with  hope  in  their 
groping  search  for  the  effective  captains  which 
a  democracy  requires.  It  was  during  the  turmoil 
prior  to  that  1932  election — prior  to  that  peace- 
ful revolution  staged  according  to  orderly  Ameri- 
can processes  by  the  "forgotten"  men  and  women 
of    the    country — that    Technocracy    emerged. 

15 


WHAT  IS  TECHNOCRACY? 

News  of  a  possible  new  leadership,  holding 
out  warnings  of  imminent  disaster  in  one  hand 
and  some  growing  hope  for  a  grand  new  deal 
in  the  other,  originated  in  New  York. 

Technocracy,  a  new  word,  was  in  the  air. 
"Tech"  had  something  to  do  with  science 
obviously.  "Ocracy"  could  be  grasped  by  the 
man  on  the  street  as  describing  a  kind  of  govern- 
ment. "Technocracy,"  then,  would  be  govern- 
ment by  science  or  by  scientists.  Government 
by  a  technique  in  a  sense,  though  our  present 
political  government  is  also  by  a  technique  of 
sorts — the  political  technique. 

"Technocracy"  might  be  government  by 
technicians.  The  public  has  been  fairly  familiar 
with  autocracy,  with  plutocracy,  and  with 
democracy.  Usually  it  has  had  a  hazy  dream  of  a 
richer  and  fuller  democracy,  but  in  the  grasp 
of  a  present  very  general  suffering,  the  public 
cannot  be  said  to  be  a  rabid  enthusiast  about 
any  of  these  "ocracies."  Technocracy  or  scientific 
government  for  the  benefit  of  the  community 
as  a  whole  caught  the  popular  ear. 

The  first  widespread  publicity  which  Tech- 
nocracy received  was  the  result  of  an  interview 
given  at  Columbia  University  by  Howard  Scott, 
the  director  of  the  Energy  Survey  of  North 
America,  to  the  New  York  Times  and  the  New 
York  Herald  Tribune,  August  21,  1932,  the  gist 
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of  which  has  been  reprinted  widely  in  this 
country  and  in  England.  Scott  told  the  reporters 
that  engineers,  of  whom  he  was  one,  had  been 
working  for  more  than  a  decade  on  an  analysis 
of  the  industrial  and  social  system  in  America, 
measuring  them  by  a  new  yardstick  known  as 
energy  consumption.  They  called  their  group 
Technocracy. 

Their  researches,  he  said,  had  shown  them 
that  industry  had  reached  a  point  of  efficiency 
where  further  expansion  was  practically  im- 
possible. Moreover,  they  had  learned  that  the 
creation  of  debt  on  the  already  overloaded 
structure  of  industry  had  brought  it  to  the  verge 
of  collapse.  The  engineers  had  worked  quietly 
and  without  publicity  and  had  traced  the  in- 
dustrial and  agricultural  development  of  the 
United  States  for  one  hundred  years  in  terms  of 
production,  employment,  and  energy  expended. 

He  said  his  group  was  moved  to  speak  out  at 
this  critical  time  in  American  fortunes,  because 
of  a  probability  that  there  would  be  twenty 
million  persons  unemployed  within  two  years, 
or  by  1934,  if  the  downward  trend  of  business 
continued.  Such  efforts  to  bolster  up  the  system 
as  were  being  made  by  the  Reconstruction 
Finance  Corporation  under  the  leadership  of 
President  Hoover  were  futile.  Low-cost  housing 
schemes  to  give  additional  employment  would 
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be  equally  vain.  Technological  efficiency  in 
industry  had  increased  production  in  the  United 
States  to  such  an  extent  that  employment — no 
matter  how  many  new  industries  might  be  initi- 
ated— would  inevitably  decline  steadily  from 
now  on,  having  reached  its  peak  in  191 8. 

"A  temporary  revival  to  prosperity  levels," 
he  said,  "might  be  made  possible  by  a  policy 
of  inflation." 

Such  a  policy  would  merely  result  in  another 
skyrocket  boom  followed  by  an  utter  collapse  of 
the  price  system  under  which  industry  has 
operated. 

Concerning  the  knowledge  which  The  Energy 
Survey  of  North  America  was  preparing  to  give 
the  world,  he  said,  a  start  had  been  made  toward 
charting  3,000  industries.  Charts  of  150  had  been 
completed.  One  hundred  men  would  be  employed 
at  this  work  at  Columbia  during  the  winter  of 
1932  and  through  1933.  Technocracy  would  be 
expanded  at  Columbia  to  include  representatives 
of  all  the  sciences,  technical  and  human — 
engineers,  biologists,  psychologists,  anthropolo- 
gists, and  others. 

"We  have  got  to  face  the  fact  that  the  world 
is  involved  in  a  crisis  that  is  essentially  techno- 
logical," he  said,  "and  that  there  is  no  solution 
for  it  but  a  technical  one,  worked  out  along 
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purely  scientific  lines  by  men  with  the  engineer's 
outlook." 

The  method  of  science  might  be  called 
"mechanistic,"  but  the  result  of  its  application 
would  be  a  greater  release  of  so-called  human 
values  than  the  world  has  ever  known.  Tech- 
nocracy's charts,  Scott  said,  prove  with  a  star- 
tling clarity  that  the  impact  of  technology  on  the 
price  system  is  shattering  our  social  structure. 
Production  curves  oscillate  to  the  breaking  point. 
When  the  crisis  comes,  no  palliatives  of  a  political 
nature  will  be  adequate,  because  the  problem  is 
not  political,  but  technical.  Orators  may  appeal  to 
the  people  and  sway  man  power,  but  they  will 
be  impotent  when  it  comes  to  handling  the  vast 
mass  of  physical  energy  that  has  been  unleashed 
by  modern  science. 

Neither  Capitalism,  Socialism,  Communism, 
nor  Fascism,  presents  an  adequate  formula  for 
the  job  which  a  society  as  highly  technical  as 
the  United  States  today  has  to  perform.  So 
serious  is  the  crisis  that  the  United  States,  as 
a  political  unit  separate  from  Canada  and  the 
North  American  countries  to  the  south,  might 
not  be  so  well  able  to  accomplish  the  job  of 
saving  itself  from  chaos  as  it  would  be  if  the 
entire  continent  were  joined  in  one  organization. 
Certainly  such  a  united  state  would  be  a  more 
scientific  one. 
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"The  situation  we  are  now  facing,"  Scott 
pointed  out,  "is  entirely  without  precedent  in 
human  history,  because  up  to  less  than  one 
hundred  years  ago  the  human  body  was  the  most 
efficient  machine  for  energy  conversion  on  earth. 
The  advent  of  technology  makes  all  findings 
based  on  human  labor  irrelevant,  because  the 
rate  of  energy  conversion  of  the  modern  machine 
is  many  thousand  times  that  of  man." 

He  compared  the  movement  of  society  prior  to 
1890  and  the  rate  of  progress  in  society  since  that 
date  to  an  ox  cart  and  an  airplane.  "The  airplane 
speed  with  which  society  has  been  moving  to 
some  yet  unrevealed  destination  since  1890," 
he  said,  "is  constantly  accelerated.  In  this 
cannon-ball  crisis  we  cannot  get  any  help  from 
the  thinkers  of  the  past,  Plato,  Locke,  Marx, 
even  Lenin — none  could  conceive  or  imagine  the 
shattering  speed  and  technical  complexity  of 
our  twentieth  century  world.  We  have  got  to 
find  our  own  solutions,  and  find  them  quickly. 
It  is  now  evident  that  literary  theories,  sub- 
jective and  emotional  creeds,  as  religious  and 
political  faiths,  are  no  more  effective  in  this 
situation  than  the  recently  discredited  manage- 
ment of  bankers,  lawyers,  and  entrepreneurs. 
Whether  these  are  based  on  philosophic  pre- 
conceptions or  on  human  greed  and  monopolistic 
power,  they  will  need  to  be  thrown  overboard 
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in  favor  of  an  intellectual  guidance  based  on 
scientific  fact  finding." 

Scott  ridiculed  the  idea  that  individual  organ- 
izations could  any  longer  plot  with  any  accuracy 
their  future  rate  of  growth,  production,  and 
profits  over  the  next  few  years.  "The  era  when 
individual  concerns  could  tell  where  they  were 
going  has  passed,"  he  said.  "Technology  has 
caused  a  change  in  the  old  methods  of  conducting 
business." 

"Modern  industry  will  make  us  abandon  our 
monetary  system  whether  we  want  to  or  not," 
he  said.  "The  system  is  obsolete,  and  only 
results  in  driving  us  deeper  and  deeper  into  debt. 

"Our  debt  structure,"  he  continued,  "is 
pyramiding  because  equipment  becomes  obsolete 
before  the  bonds  which  have  paid  for  it  have 
been  amortized."  New  equipment,  therefore, 
must  be  bought  to  carry  the  old  along.  New 
bonds  have  to  be  issued  for  the  new  equipment. 
The  Reconstruction  Finance  Corporation  is 
hurting  us,  rather  than  helping.  It  is  both 
adding  to  the  debt  burden  of  the  country  and 
tending  to  decrease  employment.  One  railroad, 
Scott  asserted,  had  obtained  a  loan  from  the 
government,  part  of  which  went  to  the  banks  to 
pay  interest  on  old  loans  and  the  other  part  to 
the  purchase  of  new  equipment  which  would 
displace  human  labor.  "All  these  attempts  of  the 
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Reconstruction  Finance  Corporation  and  the 
banking  combinations  of  the  present  time  are 
just  shuffling  the  old  deck  of  cards,"  he  said. 
"You  can't  increase  the  number  of  cards;  all 
you  can  do  is  to  place  them  differently." 

He  said  that  the  institution  of  the  reduced 
working  week  would  be  of  no  particular  benefit 
to  the  country  unless  with  it  went  an  increase 
in  the  wages  of  the  workers. 

"Within  the  existing  debt  structure,"  he  re- 
marked, "you  can't  increase  wages  of  workers  and 
cut  their  hours  of  work.  So  if  you  reduce  the 
working  week  you  lower  the  purchasing  power  of 
those  who  are  even  now  employed." 

Asked  whether  there  were  not  some  practical 
political  move  for  getting  the  country  out  of  the 
depression,  Scott  replied,  "A  temporary  improve- 
ment in  conditions  might  be  possible  by  '  pump- 
ing' eight  to  ten  billion  dollars  into  social  works 
and  the  like. 

"With  this  increased  purchasing  power,  in- 
dustry would  stage  another  oscillation  in  a 
curve  of  production  history,  but  that  would  not 
in  any  way  affect  the  inherently  defective 
mechanism  under  which  we  are  operating.  The 
ensuing  downward  crash  would  probably  be  so 
serious  that  it  would  result  in  an  utter  stoppage 
of  social  activity."  Concluding  his  interview  he 
asserted  flatly,  "America  is  witnessing  the  pass- 

22 


THE  NEW  WORD  OF   1932 

ing  of  the  price  system  of  production,  and  in  the 
passing  she  finds  herself  in  the  dilemma  of 
having  to  desert  one  system  which  has  become 
obsolete  and  simultaneously  to  design  a  system 
to  take  its  place." 

So  sensational  an  interview,  backed  as  it 
seemed  to  be  by  the  prestige  of  Columbia 
University  and  by  the  authority  which  modern 
men  accord  to  science,  naturally  created  a  great 
stir.  Prior  to  that  interview  the  work  of  the 
scientists  at  Columbia,  charting  their  energy 
survey,  was  unhampered  by  the  presence  of 
inquisitive  reporters.  Immediately  after  it,  how- 
ever, the  hordes  of  the  curious  descended. 
Magazine  editors  leaped  like  trout  at  some 
glittering  bait  toward  the  great  new  knowledge. 
Blase  directors  of  world-wide  press  associations 
shot  their  news  sleuths  up  to  Columbia  in  a 
hurry. 

The  institutions  for  public  information  and 
misinformation  were  no  more  avid  for  liberal 
doses  of  this  new  information  than  were  certain 
canny  men  in  Wall  Street  who  are  unaccustomed 
to  neglecting  any  tips,  however  curious  they 
may  seem,  which  might  affect  their  investments 
or  their  speculations. 

Within  a  few  weeks  the  director  of  the  Energy 
Survey  of  North  America  was  being  entertained 
at  the  country  home  of  Frank  A.  Vanderlip  for 
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week-ends,  and  Mrs.  Vanderlip  was  suggesting 
that  perhaps  some  planning  agency  might  be 
desirable  to  bring  the  country  safely  past  the 
rocks  of  chaos.  On  her  Planning  Board,  along 
with  Gerard  Swope  and  similar  figures  well 
known  to  the  public,  appeared  the  hitherto  un- 
known name  of  "Dr.  Howard  Scott." 

In  mid-autumn  there  was  a  dinner  at  the 
Metropolitan  Club  at  which  Carleton  H.  Palmer, 
president  of  E.  R.  Squibb  and  Company,  was  the 
host.  Howard  Scott,  understood  by  most  of  those 
present  to  be  Professor  Scott  of  Columbia,  was 
the  orator-in-chief.  Among  those  who  attended 
were  Colonel  J.  W.  McCormick,  president  of  the 
Fiduciary  Company;  Henry  R.  Luce,  editor  of 
Time  and  Fortune;  Paul  Chapin,  investment 
banker;  John  N.  Staples,  an  officer  in  the 
Squibb  Company,  Robert  T.  Swaine,  of  Cravath, 
De  Gersdorff,  Swaine,  and  Wood,  lawyers;  and 
C.  Willard  Young,  Jr.,  of  Young  and  Ottley, 
Inc.,  brokers. 

Technocracy  began  to  be  whispered  about 
Broad  and  Wall  Streets  as  some  vague  impending 
blow  at  market  price  levels  already  sufficiently 
depressed  in  the  minds  of  most  people.  "Just 
what  is  this  Technocracy  ?"  was  a  rising  question 
that  ran  through  the  street.  Then  came  an 
article  by  Wayne  W.  Parrish  in  the  November 
New   Outlook,    The   wire    associations    grabbed 
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liberal  portions  of  this  exposition  and  flung 
them  around  the  globe,  and  they  were  front- 
paged from  Vancouver  to  Miami.  Pacific  Coast 
editors  wired  back  to  the  managers  of  press 
associations  in  New  York  City  that  this  was 
apparently,  if  true,  the  biggest  news  story  in 
years. 

Since  the  first  interview  with  Scott  in  August 
and  the  first  magazine  article  about  Technocracy 
in  the  New  Outlook  in  November  have  appeared, 
the  statements  by  Technocracy  as  a  group  have 
been  modified  considerably.  But  the  first  sensa- 
tional interview  came  from  Scott  himself.  The 
first  sensational  article  received  the  approval  of 
Scott. 

About  the  time  that  this  early  publicity  was 
appearing,  there  was  an  impression  in  New  York 
financial  circles  that  Technocracy  as  a  group  had 
formulated  a  new  design  for  the  social  and  indus- 
trial structure  to  replace  capitalism.  At  that 
time  New  York  bankers  understood  that  an 
effort  was  being  made  to  obtain  funds  for 
organizing  the  dissemination  of  information 
about  the  new  design.  This  understanding  on 
the  part  of  the  bankers  came  partly  from  the 
circulation  by  the  Technocrats  among  a  few 
persons  presumed  to  be  discreet  of  what  was 
called  "The  report  in  outline  of  a  Technological 
analysis  of  the  present  structure — A  preliminary 
report  to  the  Organizing  Committee." 
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"Ten  years  ago,"  this  report  said,  "a  group  of 
American  technologists  initiated  an  analysis  of 
our  industrial  and  social  system  and  laid  down  a 
design  to  replace  the  obviously  obsolescent  price 
system.  During  the  years  of  prosperity  their  work 
of  disseminating  the  knowledge  of  their  findings 
was  hampered  by  public  apathy.  In  the  past  ten 
years,  however,  their  design  has  been  subjected 
to  the  critical  analysis  of  many  competent 
technologists  and  engineers  and  has  been  ac- 
corded the  sanction  of  practically  all  who  have 
examined  it. 

"We  now  propose  that  an  organization  be 
formed  for  the  purpose  of  disseminating  knowl- 
edge of  this  social  design,  Technocracy,  and  of 
obtaining  social  acceptance  of  that  knowledge. 
It  is  urgent  that  this  work  proceed  with  all  possi- 
ble speed,  due  to  the  threat  of  imminent  social 
disintegration  and  resultant  catastrophe." 

More  recently  the  representatives  of  Tech- 
nocracy, including  Scott,  have  denied  that  they 
have  a  definite  plan  for  a  new  social  order.  Scott 
has  indicated  they  have  merely  some  parts  of  a 
plan. 

It  is  largely  because  the  statements  concerning 
Technocracy  by  its  own  representatives  have 
varied  and  contradicted  themselves  from  time  to 
time  since  publicity  began  to  play  upon  their 
movement,    and    since    they    themselves    have 
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started  to  use  the  propaganda  of  publicity,  that 
misconceptions  about  the  group  and  its  works 
have  arisen. 

Therefore,  to  obtain  any  true  understanding  of 
the  nature  of  Technocracy,  it  would  be  well  to 
examine  in  some  detail  its  explicit  statements 
and  to  scrutinize  carefully  its  present  leadership. 
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Chapter  II 


THE  SPOKESMEN  OF 
TECHNOCRACY 


The  most  formal  and  explicit  pronouncements 
of  Technocracy  are  to  be  found  in  an  inter- 
view which  Howard  Scott,  director  of  the  Energy 
Survey  of  North  America  at  Columbia  Uni- 
versity, issued  to  the  press  on  August  21,  1932; 
in  an  article  by  Scott  in  the  Living  Age  for 
December,  1932;  and  in  an  article  by  Wayne  W. 
Parrish,  a  reporter  for  the  New  York  Herald- 
Tribune ',  published  in  the  New  Outlook  in  Novem- 
ber, 1932,  which  prior  to  publication,  received 
the  approval  of  Scott,  Frederick  L.  Ackerman, 
and  Dal  Hitchcock. 

Other  basic  pronouncements  are  in  an  un- 
published manuscript  by  Mr.  Ackerman  dated 
July  27,  1932,  entitled  "The  Technologist  Looks 
at  the  Depression";  in  an  unpublished  manu- 
script by  Bassett  Jones  entitled,  "Production 
versus  Consumption,"  which  has  been  circulated 
for  criticism  among  engineers  and  economists  in 
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this  country  and  abroad;  in  a  letter  from  Bassett 
Jones  to  the  editor  of  Electrical  Engineering, 
published  in  that  magazine  in  November,  1932; 
and  an  address  by  Professor  Walter  Rauten- 
strauch  before  the  American  Association  for  the 
Advancement  of  Science  at  Atlantic  City  in 
December,  1932. 

The  document  from  which  many  of  the  phrases 
of  most  of  Technocracy's  writings  appear  to  be 
drawn  is  Mr.  Ackerman's  "The  Technologist 
Looks  at  the  Depression. " 

His  manuscript  called  attention  to  the  wide- 
spread bewilderment  and  sense  of  futility  that 
hangs  over  the  peoples  of  the  world  today  as  they 
have  seen  great  levels  of  good  fortune  vanish  in 
the  unstable  years  since  the  World  War  and  have 
seen  themselves  victims  of  a  depression  from 
which  they  seem  impotent  to  emerge.  It  noted 
that  the  war  was  blamed  generally  for  having 
brought  on  this  condition  of  world-wide  suffering 
but  took  the  position  that  there  were  other  causes 
for  the  depression,  apparently  far  more  influen- 
tial, and  that  it  was  these  little-understood 
causes  which  made  the  depression  so  bewildering. 

As  Mr.  Ackerman,  from  his  standpoint  of  the 
technologist,  looked  out  over  the  present  sad 
state  of  a  poverty-stricken  world,  and  as  he  read 
diligently  in  the  explanations,  apologies,  plans, 
and  proposals  of  society's   leaders,   he  noticed 
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that  although  men  now  are  living  in  the  twen- 
tieth century,  the  thoughts  that  guide  their 
conduct  are  relatively  ancient. 

Man  lives  today  in  a  world  which  seems  brand 
new  as  compared  with  even  colonial  times  and 
new  as  compared  with  the  Middle  Ages  or  antiq- 
uity. Yet  man  is  still  thinking  according  to 
principles  of  right,  equity,  property,  duty,  belief, 
and  taste,  as  stabilized  in  the  days  that  have 
departed. 

Since  most  of  men's  ideas  have  come  into 
being,  an  entirely  different  world  has  been 
created  for  every  one  by  a  force  called  modern 
technology,  or  another  force  called  modern 
science,  or  more  properly  perhaps  by  a  combina- 
tion of  the  two  forces.  Looking  back  over  history, 
one  can  see  that  the  machine  which  makes  most 
of  the  products  today  which  are  consumed  by  the 
masses  of  the  people  was  first  introduced  as  a 
crude  extension  of  hand  labor  in  the  eighteenth 
century.  It  was  not  until  the  close  of  the  nine- 
teenth century,  or  very  recently  in  the  long  sweep 
of  history,  that  the  machine  process  began  to 
occupy  a  dominant  place  in  mankind's  way  of 
getting  work  done.  The  beginning  of  the  twen- 
tieth century,  according  to  Mr.  Ackerman, 
marked  the  introduction  and  the  accelerating 
rise,  under  the  guidance  of  science,  of  techno- 
logical processes  of  production  almost  automatic 
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in  their  character.  In  many  instances  these  new 
methods  of  production  are  entirely  automatic, 
with  man-hours  no  longer  a  prime  factor.  Auto- 
matic power-driven  machines  make  many  goods 
which  only  recently  have  required  long  hours  of 
arduous  toil. 

Mr.  Ackerman  asserted  also  that  most  of  the 
dicta  of  economics,  that  group  of  ideas  and  prac- 
tices according  to  which  modern  business  is  con- 
ducted, are  relics  of  an  age  completely  different 
from  the  one  in  which  we  live.  He  took  the  view- 
point that  a  complete  revision  of  economic  ideas 
was  necessary  to  make  them  square  with  the 
facts  of  the  modern  age.  Therefore  he 
attempted  to  analyze  the  processes  by  which 
men  live — the  actual  business  of  production  and 
consumption,  completely  divested  of  commercial 
considerations  or  the  considerations  of  price. 
From  this  viewpoint  started  an  idea  which 
was  not  original  with  him  but  which  has  been 
stated  many  times  and  by  numerous  persons 
throughout  the  past  decade — that  the  progress  of 
man's  life  is  apparently  measured  by  the  amount 
of  natural  energy  coming  from  the  resources  of 
the  earth  which  man  has  harnessed  and  made 
to  serve  his  purposes. 

From  the  viewpoint  of  the  technologist,  Mr. 
Ackerman  said,  men  have  experienced  very  few 
great  changes  in  the  state  of  their  industrial  arts 
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because  there  have  been  few  great  changes  in  the 
rate  at  which  they  can  transform  natural  energy 
into  the  production  of  goods.  These  changes  in 
the  rate  of  energy  transversion  have  been  widely 
separated  in  point  of  time.  The  domestication  of 
crop  plants  and  the  development  of  them  in  some 
dim  past  gave  man  a  larger  control  of  his  environ- 
ment than  he  ever  had  before.  The  energies  under 
his  control  were  enlarged.  So  also  the  domestica- 
tion of  animals  gave  him  new  powers.  Their 
energies  were  added  to  his.  Each  of  these  two  fac- 
tors must  have  wrought  revolutionary  changes 
in  the  life  of  man  at  the  dawn  of  history,  but 
following  those  two  changes  man  did  little  until 
the  middle  of  the  eighteenth  century  to  increase 
his  powers  or  to  change  the  amount  of  energy  at 
his  disposal. 

Man's  work  was  done  principally  by  the 
energy  within  his  own  body — energy  generated 
by  the  consumption  of  food  as  fuel.  It  might  be 
said  that  man's  own  body  was  the  only  energy- 
transversion  engine  available  for  countless  cen- 
turies. Up  to  the  middle  of  the  eighteenth 
century,  the  number  of  man-hours  required  to 
cultivate  an  acre  or  quarry  a  yard  of  stone  or  to 
do  any  other  piece  of  work  was  about  what  it 
was  6,000  years  before.  Those  6,000  years,  ac- 
cording to  any  energy  measurement,  could  be 
counted  a  socially  static  era. 
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Suddenly,  in  the  middle  of  the  nineteenth 
century,  almost  overnight,  man  possessed  himself 
of  vast  numbers  of  huge  engines.  These  engines 
transformed  the  energy  from  coal,  oil,  water 
power,  and  electricity,  into  work  and  multiplied 
by  millions  of  times  the  amount  of  work  which 
man  could  accomplish. 

From  this  point  in  his  reasoning,  Ackerman 
turned  to  the  findings  of  physical  science  as  to 
measurements  of  energy.  When  the  technologist 
looks  at  the  world,  he  says,  he  will  note  that 
everything  that  moves,  including  the  human 
body,  does  so  by  an  expenditure  of  energy  which 
may  be  expressed  in  terms  of  calories  or  joules. 
An  automobile  works  by  using  heat  energy  con- 
tained in  gasoline.  A  water  wheel  turns  by  using 
energy  contained  in  the  water  moving  over  a  fall. 
The  human  body  moves  by  the  energy  contained 
in  the  food  it  burns.  The  amounts  of  all  these 
energies  are  measurable  in  calories  or  joules. 

The  scientist  has  learned  how  to  measure  the 
heat  energy  contained  in  a  pound  of  coal  by 
burning  the  coal  in  a  tightly  closed  vessel  sur- 
rounded by  water  and  noting  the  rise  in  tempera- 
ture of  the  water.  One  kilogram-calorie  of  heat  is 
the  amount  of  heat  required  to  raise  the  tempera- 
ture of  one  kilogram  or  2.2  pounds  of  water  one 
degree  centigrade.  The  scientist  also  has  estab- 
lished units  of  work  called  the  erg  and  the  joule. 
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One  joule  is  the  amount  of  work  required  to  lift 
a  one-pound  weight  to  a  height  of  nine  inches. 
One  joule  equals  10,000,000  ergs. 

The  scientist  also  has  found  a  definite  relation 
between  work  and  heat  or  between  joules  and 
calories.  "If  we  let  a  one-pound  weight  fall 
through  a  height  of  nine  inches,"  says  Ackerman, 
"in  such  a  manner  that  all  of  its  energy  is  con- 
verted into  heat,  instead  of  turning  a  pulley  or 
lifting  a  weight,  one  joule  of  work  is  done.  This 
in  turn  will  produce  enough  heat  to  raise  4.185 
grams  of  water  one  degree  centigrade  or  heat 
equivalent  to  4.185  gram-calories. " 

The  technologist,  trying  to  think  of  the  stand- 
ard of  living  in  terms  of  actual  science,  must 
think  of  it  in  terms  like  these  rather  than  in 
dollars,  pounds,  shillings,  francs,  or  any  other 
currency.  In  all  social  systems,  there  are  various 
kinds  and  amounts  of  motion.  As  a  technocrat, 
Ackerman  defines  a  socially  steady  state  as  any 
society  in  which  the  quantity  per  capita  of 
physical  motion  or  energy  expended  of  the  whole 
society  shows  no  appreciable  changes  as  time 
goes  on. 

Take  any  non-machine  society  for  example. 
The  total  energy  used  in  that  society  is  the 
energy  of  the  food  eaten  by  man  and  his  domestic 
animals  and  the  fuel  burned.  Man  himself  is  the 
chief  engine.  The  energy  per  capita  of  that  so- 
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ciety  is  the  total  amount  of  the  energy  con- 
sumed divided  by  the  number  of  persons  in  the 
population. 

Before  the  advent  of  modern  science  and 
technology,  it  is  doubtful  whether  any  society 
ever  exceeded  an  energy  consumption  of  2,000 
kilogram-calories  per  capita  per  day,  or  operated 
at  less  than  1,000. 

Standards  of  living,  then,  in  social  systems  of 
the  past,  were  limited  definitely  by  the  capacities 
of  the  human  engine  which,  in  terms  of  work 
accomplished,  might  have  a  total  output  of 
1,500,000  foot-pounds  per  eight-hour  day.  The 
rate  at  which  the  human  engine,  limited  in  size 
from  150  to  200  pounds,  does  its  work  laid  down 
the  limits  of  the  mechanical  operation  of  all 
social  states  in  the  old  days.  The  human  engine 
in  an  eight-hour  day  is  capable  of  producing 
work  approximately  at  the  rate  of  one-tenth  of 
one  horse  power.  Today  we  have  single  engines 
rated  at  300,000  horse  power,  capable  of  operat- 
ing twenty-four  hours  a  day  for  many  days. 

A  revolution  in  the  rate  of  accomplishing 
work — a  stupendous  change  impossible  for  men 
generally  to  conceive  prior  to  the  industrial 
revolution  in  England,  certainly,  has  already 
occurred. 

The  first  engine  of  energy  conversion,  Acker- 
man  recalls,  other  than  a  human  mechanism  to 
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achieve  social  importance  was  the  crude  Newco- 
men  atmospheric  steam  engine  of  171 2.  The  first 
Newcomen  of  that  day  developed  5H  horse 
power,  calculated  from  the  amount  of  water 
raised  in  a  given  time.  This  engine  reached  its 
maximum  size  about  1780,  with  huge  diameter 
cylinders  and  foot  stroke,  and  16  to  20  strokes 
a  minute.  It  had  a  maximum  energy  transversion 
rate  of  50  horse  power,  or  500  times  that  of  the 
human  engine.  But  the  efficiency  of  the  Newco- 
men engine  was  about  one-tenth  of  that  of  the 
human  engine  and  it  required  15.8  pounds  of 
coal  per  horse  power.  There  were  other  defects 
both  in  energy  and  mechanics  in  its  design  which 
prohibited  its  general  adoption. 

By  the  beginning  of  the  nineteenth  century, 
James  Watt  had  brought  in  as  its  successor 
the  first  true  double-acting  steam  engine.  The 
Watt  engine  reached  its  maximum  in  the  7,800 
horse  power  Corliss  type  exhibited  at  the 
centennial  exposition  in  1876  at  Philadelphia. 
This  Corliss,  while  efficient  in  operation  as 
compared  with  the  previous  reciprocating  en- 
gines of  the  bygone  Newcomen  type,  was  never- 
theless very  slow  moving.  It  was  so  huge  in  size 
that  it  was  necessary  for  the  operator  to  climb 
two  flights  of  stairways  to  reach  the  cylinder  head. 

The  reciprocating  steam  engine  reached  its 
maximum  in  weight  and  rate  of  output  in  the 
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quadruple  expansion  development  of  the  nineties. 
It  attained  the  maximum  of  78,000  times  the 
energy  conversion  of  the  human  engine  on  an 
eight-hour  day  basis,  or  234,000  times  what  the 
human  body  could  do  on  a  twenty-four  hour  basis. 
t  The  introduction  of  the  turbine  brought  in  a 
still  newer  type  of  energy  conversion.  While  the 
first  turbines  made  were  less  than  700  horse 
power  apiece  and  the  first  turbine  to  be  installed 
in  a  central  station  was  only  5,000  horse  power, 
modern  turbines  have  been  built  which  have  a 
rated  output  of  about  300,000  horse  power  or 
3,000,000  times  the  output  of  a  human  being  on 
the  eight-hour  basis.  Calculated  on  a  twenty-four 
hour  basis,  the  turbine  has  9,000,000  times 
the  rate  of  output  of  the  human  body. 

The  first  central-station  turbine  consumed 
6.88  pounds  of  coal  per  kilowatt-hour  in  1903. 
Its  conversion  factor  was  not  much,  if  any,  better 
than  that  of  the  reciprocating  engines  that  it 
was  later  to  supersede.  By  1913,  the  central- 
station  coal  consumption  of  the  United  States 
had  fallen  to  2.87  pounds  per  kilowatt-hour, 
while  the  1929  average  was  1.2  pounds.  In  1933, 
our  most  efficient  turbines  are  operating  at  less 
than  one  pound  per  kilowatt-hour,  with  0.84 
pound  as  the  minimum. 

There  has  been  a  decrease  of  from  6.88  pounds 
of  coal  consumption  to  0.84  pound  within  thirty 
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years,  which  indicates  the  rate  of  change  in 
man's  efficiency  of  doing  work  through  engines. 

The  maximum  output  of  civilization  in  ancient 
Egypt  never  exceeded  150,000  horse  power  in 
an  eight-hour  day  on  the  basis  of  Egypt's  3,000,- 
000  population.  Greece,  Rome,  the  petty  states 
and  empires  of  the  Middle  Ages,  and  modern 
nations,  indeed,  had  about  the  same  rate  of 
output  until  James  Watt  came  along.  Swift 
change  and  ever  swifter  change  occurred.  Social 
progress,  unknown  before  them,  moved  slowly 
at  first,  then  started  to  sprint,  took  wings,  and 
zoomed  like  a  rocket.  Wave  after  wave  of 
technological  development  has  swept  the  proc- 
esses of  industry  of  each  decade  since  1800 
into  the  obsolete  methods  of  the  past. 

The  first  engine,  that  of  Newcomen,  did  not 
survive  its  century.  The  second  change  in  energy 
transversion,  the  Watt  engine,  survived  only  a 
century,  to  be  replaced  by  a  newer  engine  of 
higher  output.  Of  the  nine  million  times  by 
which  we  have  multiplied  the  energy  of  the 
human  body  in  modern  transversion  units,  an 
increase  of  8,766,000  times  has  occurred  in  the 
last  twenty-five  years. 

We  can  produce  today  physical  substances 
in  forms  impossible  of  production  except  where 
tremendous  energy  is  available,  commodities 
that  could  not  have  been  even  imagined  in  a 
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social  mechanism  possessing  only  the  human 
body  as  a  working  engine.  This  tremendous 
acceleration  in  productivity  is  now  increasing 
proportionally  with  the  amount  of  natural 
energy  thrown  into  it. 

When  man  had  to  spade  the  soil,  he  could  work 
about  one-eighth  of  an  acre  per  day  with  a 
twelve-hour  working  day.  That  meant  96  man- 
hours  of  labor  per  acre.  Not  until  1855,  when 
James  Oliver  patented  his  chilled  plow,  was  an 
efficient  tool  for  soil  cultivation  devised  capable 
of  being  handled  by  either  ox  or  human  power. 
A  20-horse  hitch  with  six  plow-shares  will  plow 
from  12  to  15  acres  a  day,  or  at  a  rate  of  0.03 
to  0.67  man-hour  per  acre.  The  larger  tractor- 
drawn  disks  or  duck-foot  plows  of  modern 
power-farming  have  reduced  the  man-power  per 
acre  to  less  than  0.09.  Thus  man  has  reached 
since  1855  a  rate  oi  tilling  the  soil  which  is  more 
than  one  thousand  times  that  of  the  primitive 
human  agent. 

A  shoemaker  in  ancient  Rome  took  5^  days 
to  make  a  pair  of  shoes  and  7,200  shoemakers 
in  a  shoemakers'  guild  of  Roman  days  could 
make  only  7,200  pairs  of  shoes  in  5>£  days. 
That  many  employees  in  a  modern  shoe  plant 
could  produce  495,000  pairs  of  shoes. 

Brick  makers  for  over  5,000  years  never  at- 
tained on  the  average  more  than  450  bricks  per 
day  per  man,  a  day  being  more  than  ten  hours. 
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"A  modern  straight-line  continuous  brick 
plant  will  produce  400,000  bricks  a  day  per 
man,"  according  to  Mr.  Ackerman's  writings 
and  other  technocratic  documents.  The  figures 
have  been  challenged  by  experts  in  the  brick 
industry. 

The  ancient  miller  of  Athens  ground  out 
between  his  two  crude  milling  stones  not  more 
than  a  barrel  and  a  half  of  indifferent  flour 
a  day  and,  consequently,  could  produce  enough 
flour  for  a  very  small  number  of  people  only. 
A  modern  flour  mill  in  Minneapolis  or  Buffalo 
can  produce  50,000  barrels  a  day  per  man  with 
a  much  shorter  day  and,  incidentally,  producing 
much  better  flour. 

Even  a  century  ago  in  the  United  States,  one 
man  produced  25  tons  of  pig  iron  a  year,  while 
it  took  a  year  for  one  man  to  produce  800  tons 
of  iron  ore.  In  1929,  according  to  Ackerman, 
ore  was  mined  on  the  Mesabi  Range  at  the  rate 
of  20,000  tons  per  man  per  year,  and  in  two  weeks 
a  greater  tonnage  than  that  of  the  Khufu 
Pyramid  at  Gizeh  was  moved,  while  modern 
blast-furnace  technique  has  made  it  possible 
for  one  man  to  produce  4,000  tons  of  pig  iron  a  4 
year.  <d 

In  1840,  the  United  States  had  slightly  more 
than  12,000,000  population  and  was  witnessing 
the  crude  beginnings  of  new  means  of  energy       ^ 
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conversion.  It  was  producing  then  in  coal  and 
timber  less  than  75,000,000,000,000  B.t.u.  per 
year  in  order  to  drive  its  locomotives,  factories, 
and  ships.  In  1929,  the  United  States  had  a 
population  of  120,000,000,  which  was  an  in- 
crease of  ten  times;  but  the  energy  produced 
within  the  United  States  had  risen  to  nearly 
27,000,000,000,000,000  B.t.u.,  or  353  times  the 
energy  transversion  from  coal  and  water  power 
in  1840.  Most  of  this  increase  had  occurred 
since  1900,  for  in  that  year,  according  to  Acker- 
man,  we  produced  only  2,640,000,000,000,000 
B.t.u.  These  figures  also  have  been  disputed, 
as  will  be  seen  later. 

While  our  bituminous-coal  production  has 
leveled  off  to  slightly  more  than  500,000,000 
tons  a  year,  we  have  consumed  until  now  ever- 
increasing  amounts  of  gas,  oil,  and  hydroelectric 
power,  tending  temporarily  at  least  to  limit  the 
total  of  coal  consumption. 

"We  are  face  to  face,"  declares  Ackerman, 
"with  an  immediate  depletion  of  certain  energy 
and  mineral  resources  in  combination  with 
this  rising  productive  capacity.  We  may  very 
well  ask  ourselves  where  we  shall  obtain 
the  iron  ore  of  the  future  even  if  there  were 
no  other  wastes  involved  when  we  consider  the 
annual  depletion  due  to  the  production  of  30,- 
000,000,000    tin    cans,    most    of    which    go    to 
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decorate  our  garbage  dumps.  This  is  about  one- 
eleventh  of  our  annual  steel  production." 

And  what  about  future  oil  supply?  "Assum- 
ing," says  Ackerman,  "that  we  have  the  same 
number  of  oil-consuming  units  or  automobiles  as 
we  have  today,  where  will  the  oil  come  from  in 
1940?  Oil  production  rose  from  its  discovery  in 
1850  to  69,390,000  barrels  in  1900.  In  1929,  it  had 
jumped  to  1,000,000,000  barrels  a  year.  Let  us 
realize  that  the  average  oil  pool  drops  96  per  cent 
from  flush  flow  within  four  years.  Of  about  1,000,- 
000  oil  wells  drilled  since  1859,  oil  is  still  coming 
from  323,000  wells,  but  less  than  6,000,  or  about 
2  per  cent,  supply  most  of  our  oil." 

Fortunately  perhaps,  the  rate  of  Expansion 
of  American  industry  is  diminishing? 

"If  one  plots  a  graph  of  the  production 
capacity  expansion  of  any  basic  industry  on  this 
continent,  such  as  iron  or  steel,  for  the  last  one 
hundred  years,"  says  Ackerman,  he  will  note 
that  the  industry  showed  no  great  development 
until  about  1870.  After  1870,  until  the  turn  of 
the  century,  the  development  of  every  basic 
industry  increased  at  a  rate  accelerating  with 
time.  In  other  words,  the  annual  rate  of  increase 
of  production  was  itself  increasing  with  time. 
Finally  in  the  development  of  each  industry 
a  point  was  reached  after  which  the  rate  of 
expansion   became   less   each    succeeding   year. 
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The  rate  of  production-capacity  expansion 
changed  from  a  period  characterized  by  an 
increasing  acceleration  to  one  of  ever-decreasing 
acceleration.  The  point  on  the  curve  at  which 
this  occurs  is  called  the  point  of  inflection. 
The  point  of  inflection  for  American  railroad 
development  occurred  in  1900.  The  inflection 
point  on  a  composite  curve  made  up  of  the  basic 
industries  of  the  United  States  occurred  about 
1921." 

Similarly,  if  one  charts  the  total  number  of 
plants  or  the  total  amount  of  equipment  in  any 
basic  industry  in  the  last  hundred  years,  he  will 
note  that  the  number  of  plants  increases  until 
a  maximum  is  reached  and  then,  with  technologi- 
cal improvements  and  quantity  production  meth- 
ods, obsolescent  equipment  is  abandoned  and 
the  number  of  plants  declines.  Consider  the  brick 
industry,  for  example.  In  1849,  according  to  its 
figures,  there  were  2,121  brick  plants  in  the  United 
States.  The  number  increased  to  6,535  m  1889, 
and  then  declined  to  2,370  in  1929.  In  other  words, 
the  number  of  plants  was  back  approximately 
to  the  number  in  1849.  All  this  occurred  with  an 
increasing  rate  of  production  and  an  increase  in 
productive  capacity. 

"  If  the  whole  brick  industry  were  brought  up 
to  the  best  modern  practice,"  Mr.  Ackerman's 
manuscript  says,  "the  1929  output  would  require 
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only  5  plants  with  ioo  men  employed."  (This 
reckoning  also  has  been  challenged  by  experts 
in  the  brick  industry,  as  will  be  told  later.) 

The  heart  of  Technocracy's  doctrine,  which  it 
hopes  will  be  accepted  by  people  generally  within 
the  United  States,  is  a  belief  that  increasing 
mechanization  inevitably  implies  a  decrease  in 
opportunity  for  employment. 

"During  the  period  of  industrial  development 
which  we  are  considering,,,  Ackerman  says,  "the 
number  of  man-hours  K>i  human  effort  required 
per  unit  of  output  was  greatest  one  hundred 
years  ago.  It  has  declined  steadily  ever  since. 
It  approaches  the  zero  mark  in  all  our  best 
practices.  Total  employment  in  any  given 
industry  was  small  in  its  beginning.  It  increased 
as  the  industry  expanded  until  as  a  result  of 
technological  improvement  and  larger  scale 
mechanization,  the  rate  of  replacement  of  men 
by  machines  exceeded  the  rate  of  expansion 
of  the  industry.  At  just  this  time  the  maximum 
of  employment  was  reached  and  since  that  time 
total  employment  has  declined.  It  has  been 
observed  that  in  the  major  industries  wherever 
mechanization  has  taken  place,  employment  or 
man-hours  tends  to  become  an  inverse  function 
of  the  rate  of  total  output  and  after  passing 
the  peak  tends  to  decline  proportionally  to  the 
decline  of  the  energy  per  unit  produced." 
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In  the  flour-milling  industry,  for  example, 
the  9,500  plants  in  1899  had  decreased  to  2,900 
plants  in  1929,  and  the  32,200  wage  earners  of 
1899  had  decreased  to  26,400  in  1929.  Yet  the 
wheat  ground  by  these  mills  had  increased  con- 
tinuously from  471,000,000  bushels  in  1899  to 
546,000,000  bushels  in  1929. 

The  radio  industry,  according  to  Technoc- 
racy's figures,  reached  its  maximum  employ- 
ment in  1925,  but  reached  its  greatest  production 
capacity  of  8,000,000  sets  a  year  in  1929. 
The  automobile  industry  reached  its  maximum 
capacity  of  8,000,000  cars  a  year  in  1925  and 
1926,  but  in  1925  it  operated  with  47,000  fewer 
men  than  in  1924,  and  in  1926  with  69,000 
fewer  men  than  in  1925,  while  maintaining  a 
constantly  increasing  production. 

The  railroads  of  the  country  employed  2,160,- 
000  men  in  1920  and  in  1930  only  1,300,000. 
Yet  in  1929,  7  per  cent  more  freight  was  carried 
than  in  1920. 

The  very  general  current  belief  that,  as  indi- 
vidual industries  are  mechanized  and  some 
workers  are  thrown  out  of  work  by  mechaniza- 
tion, the  rise  of  other  industries  due  to  larger 
output  or  new  product  gives  reemployment,  is 
doubted  by  Technocracy.  Ackerman  says  that 
after  1850,  in  the  period  immediately  following 
the    industrial    revolution,    displaced    workers 
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were  reabsorbed  because  of  the  expansion  of 
general  industrial  development.  He  declares, 
however,  that  in  those  days  machinery  and 
equipment  for  new  industries  or  for  the  expansion 
of  old  ones  were  made  principally  by  hand-tool 
methods  and  that  was  the  reason  tremendous 
numbers  of  persons  could  be  reemployed.  Today 
he  declares  the  development  of  a  new  industry 
does  not  mean  any  considerable  increase  in 
national  employment  except  temporarily  in  its 
formative  stages. 

"The  moment  a  new  industry  reaches  the  state 
of  organization  denned  as  complete  mechaniza- 
tion or  becomes  what  might  be  called  a  techno- 
logical mechanism,"  he  says,  "employment 
drops  sharply  and  always  tends  to  decrease 
still  further.  The  production  of  new  equipment 
for  new  industry  today  means  no  great  change 
in  the  numbers  of  employed  in  machine-tool 
fabrication  since  the  same  process  of  mechaniza- 
tion has  occurred  in  this  field  elsewhere." 

"By  the  application  of  technology,"  Acker- 
man  says,  "we  now  have  reached  the  point  where 
more  goods  are  produced  by  increasing  the 
total  amount  of  energy  consumed  and  decreasing 
the  energy  per  unit  produced.  This  process 
automatically  results  in  a  decrease  of  the  amount 
of  human  labor  required." 

As  technology  is  extended  into  more  and  more 
fields  of  human  activity,  the  rate  of  production 
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tends  to  outstrip  the  rate  of  population  growth 
and  any  possible  growth  of  consuming  power, 
causing  an  ever-increasing  unemployment.  The 
process  may  be  observed  over  the  last  thirty 
years  in  every  major  industry  on  the  North 
American  continent. 

The  assault  of  Technocracy  on  the  price 
system  is  set  down  more  clearly  in  Ackerman's 
writings  than  in  any  other  document  produced 
by  Technocracy,  except  Thorstein  Veblen's 
"The  Engineers  and  the  Price  System,"  which 
must  be  considered  as  an  integral  part  of  the 
technocratic  philosophy. 

In  the  preliminary  report  of  Technocracy  to 
some  New  York  business  men  whom  the  techno- 
crats expected  to  help  in  organizing  a  committee 
for  the  propagation  of  their  doctrines  is  a 
detailed  development  of  their  ideas  on  why  the 
price  system  will  not  work.  That  report,  on  the 
basis  of  wording,  gives  every  evidence  of  being 
largely  the  work  of  Ackerman,  and  is  therefore 
considered  here  as  part  of  his  contribution. 
By  a  price  system,  the  report  says,  is  meant 
any  social  system  having  its  means  of  exchange 
or  control  over  the  flow  of  energy  founded  on  a 
commodity  valuation. 

When,  in  the  course  of  social  history,  goods 
come  to  be  valued  in  terms  of  a  single  commodity, 
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whether  dogs'  teeth  or  gold,  the  amount  of  that 
commodity  exchangeable  for  any  unit  of  another 
is  said  to  be  the  price  of  the  latter. 

"Any  social  system  using  such  a  basis  of 
exchange,"  say  the  technocrats,  "we  shall  call 
a  price  system." 

The  price  system  and  the  capitalist  order  of 
society  seem  almost  one  and  the  same  thing  in 
their  reasoning,  rather  than  two.  After  laying 
down  this  definition  of  price  and  the  price 
system,  the  technocrats  move  on  to  a  criticism 
of  the  normal  concepts  of  political  economy. 

"Starting  in  the  eighteenth  century  from 
'Equality,  Liberty,  and  Fraternity*  on  the  one 
hand  and  Adam  Smith's  'Wealth  of  Nations' 
"on  the  other,"  the  technocratic  report  says, 
the  present  century  has  witnessed  a  continuous 
deluge  of  diverse  theories  of  political  economy, 
sociology,  and  general  human  betterment.  No- 
where does  the  progression  from  Adam  Smith 
and  Ricardo,  through  the  French  physiocrats, 
and  the  Communist  Manifesto  of  Karl  Marx,  to 
the  modern  apologist  for  the  present-day  entre- 
preneur, even  including  that  Anti-Christ  of 
economists,  Thorstein  Veblen,  contain  a  method 
of  approach  to  a  social  mechanism  other  than 
a  declaratively  descriptive  one,  possessing  only 
the  limits  of  qualitative  determination  of  politi- 
cal economy." 
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Stated  in  simple  English  this  means  that 
economics  discusses  business  life  in  terms  of 
price,  the  strength  of  human  desires,  and 
human  ability  to  produce  conceptions  which 
Technocracy  challenges.  It  is  the  contention 
of  Technocracy  that  economics  should  be  a 
science  of  quantitative  measurement  entirely 
divested  from  any  philosophy  drawn  from  the 
humanities.  Economists,  however,  have  attempt- 
ed to  analyze  the  social  mechanism  entirely  on 
the  basis  of  subjective  entities,  like  desires, 
wants,  and  possessions,  dealing  in  matters  that 
are  continuously  variable. 

Practically  all  social  theory  says  Ackerman, 
assumes  that  any  social  mechanism  is  limited 
only  by  the  desires  of  its  citizens  or  subjects. 
Since  wants  or  desires  are  infinite,  therefore, 
the  limitations  of  any  social  mechanism,  accord- 
ing to  economists,  occur  only  in  infinity.  From 
this  assumption  has  arisen  an  erroneous  idea 
that  any  part  of  the  world's  surface  can  have 
a  social  mechanism  like  that  of  any  other,  and 
that  the  development  of  society  is  dependent 
only  on  the  wishes  and  intelligence  of  the 
people. 

Another  major  assumption  current  in  all 
social  theory  is  that  human  labor  or  man-hours 
is  the  most  necessary  factor  in  producing 
wealth,  according  to  Ackerman.  It  is  deduced, 
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therefore,  he  says,  that  the  total  wealth  of  any 
society  will  be  proportioned  on  the  number  of 
man-hours  involved  in  production. 

A  third  assumption  which  he  challenges,  after 
first  stating  it,  is  that  all  usable  physical  things 
which  are  owned  constitute  wealth.  The  corollary 
to  this  would  be  that  useful  things  are  all  the 
things  which  human  beings  want.  This  would 
imply  that  the  measure  of  use  is  desire. 

Technocracy  scoffs  at  such  an  unmeasurable 
unit  of  measure.  The  dynamic  state  of  energy 
conversion  under  modern  technological  proc- 
esses, Technocracy  asserts  sweepingly,  "has 
invalidated  every  classic  economic  postulate." 
The  group  proposes  to  establish  a  new  economics, 
more  scientific  and  exact  in  its  reasoning  and 
measurements  than  the  present  one. 

After  finding  that  non-human  energy  is  in- 
creasingly the  major  factor  in  the  production 
of  wealth  rather  than  human  man-hours  of 
labor,  Technocracy  turns  a  critical  eye  upon  the 
processes  whereby  goods  are  distributed.  It 
notes  that  all  measurements  in  distribution 
are  made  by  a  pecuniary  standard,  which  is 
continually  varying,  and  that  all  relations 
between  the  standard  and  the  goods  and  services 
it  measures  are  expressed  as  prices.  Price  controls 
the  use  of  energy  resources  and  the  rate  of  the 
flow  of  materials  and  of  labor  into  productive 
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processes.  It  controls  the  flow  of  goods  and 
services  into  the  field  of  use. 

"All  this,"  Ackerman  says,  "constitutes  a 
situation  which  is  obviously  alien  to  the  technol- 
ogist's way  of  thought,  theory,  and  action. 

"When  the  technologist  looks  at  the  magni- 
tude of  our  pecuniary  wealth  he  notices  that  the 
items,  bonds,  mortgages,  instruments  of  loan 
credit  of  one  sort  and  another,  which  foot  up  to 
a  truly  grand  total,  constitute  the  same  items 
that  foot  up  to  an  equally  grand  total  of  debt. 
He  also  notes  that  pecuniary  wealth  cannot  be 
created  without  first  creating  a  corresponding 
item  of  debt.  For  the  purposes  of  industry  these 
items  are  purely  fictitious." 

Fictitious  though  he  holds  them  to  be,  he  finds 
a  definite  purpose  in  the  creation  of  a  pecuniary 
wealth  measured  by  debt  claims  against  the 
industrial  structure.  These  debt  claims  or  capital, 
he  finds,  have  been  set  up  to  afford  the  capitalist 
a  differential  advantage  in  bidding  against  other 
persons  for  the  use  and  control  of  industrial 
processes  and  materials. 

Ackerman  asserts  that  capital  funds,  indeed 
funds  of  any  kind,  constitute  no  aggregate  addition 
to  the  material  means  of  industry.  Funds  are 
purely  a  pecuniary  fact  and  not  an  industrial 
one.  As  proof  that  what  he  says  is  correct,  Acker- 
man declares  that  while  the  value  of  items  of 
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pecuniary  wealth  in  the  United  States,  which  are 
at  the  same  time  items  of  debt,  have  been 
decreasing  enormously  under  the  depression,  their 
decrease  has  in  no  way  affected  the  bulk  of  the 
material  items  in  the  country's  industrial  plant, 
natural  resources,  real  commodities,  and  all  the 
things  which  a  realist  would  consider  wealth. 

Examining  the  money  standard  of  measure- 
ment, Ackerman  notes  that  money  is  an  elastic 
yardstick,  and  highly  unscientific.  It  means 
one  amount  of  goods  one  day  and  another 
amount  of  goods  another  day.  Price  and  value 
rest  merely  upon  fine-spun  theories  of  philosophy 
and  political  economy.  They  have  no  actual 
meaning  as  applied  to  the  measurement  of 
commodities.  One  reads  in  a  newspaper  a  head- 
line about  the  nation's  farm  products,  saying, 
"Foreign  value  cut  by  the  slump  to  forty-five 
billions.  Present  worth  compares  with  seventy- 
nine  billion  at  war's  end — off  15  per  cent  in 
year. " 

Inasmuch  as  the  farms  are  exactly  what  they 
were  before  the  slump  and  have  more  material 
wealth  upon  them,  Technocracy  considers  it  is 
absurd  to  measure  them  as  something  15  per 
cent  smaller  than  they  were  before  the  depression 
set  in.  So  also  with  the  rise  and  fall  in  farm  in- 
come. He  notes  that  farm  income  in  1919  was 
$  1 6,000.000.000  and  was  only  $6,900,000,000  in 
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193 1.  Yet  in  terms  of  physical  measurement  the 
farm  output  had  grown  enormously. 

"It  is,  of  course,  quite  possible,"  says  Acker- 
man,  "to  rationalize  this  in  terms  of  the  function 
of  the  price  system,  but  after  it  has  been  rational- 
ized it  still  remains  to  the  technologist  nothing 
more  or  less  than  an  item  of  nonsense.  He  simply 
refuses  to  think  of  that  item  of  our  technological 
equipment — the  farm — as  waving  up  and  down 
like  in  any  real  measure.  It  does  not." 

The  task  of  industry  scientifically  administered 
according  to  Technocracy  is  to  bring  production 
and  distribution  into  balance,  and  naturally  at 
the  highest  level  of  distribution  that  can  conform 
with  a  nation's  actual  wealth  of  natural  resources 
and  energy,  and  with  the  necessities  of  energy 
conservation.  To  bring  production  and  distribu- 
tion into  balance  under  the  price  system  would 
be  about  the  same  as  to  try  to  determine  how 
many  pounds  of  electric  current  would  balance 
on  a  scale  with  a  constantly  increasing  and 
fluctuating  density,  Ackerman  says.  To  the 
technologist  the  problem  of  a  balanced  load 
under  the  price  system  is  not  a  problem,  but 
an  impossibility.  It  is  nonsense.  To  maintain  a 
balance  between  production  and  consumption 
with  the  number  of  factors  involved  requires 
calculations  beyond  the  borders  of  arithmetic. 
Business   men,    financiers,    and   politicians    are 
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trying  to  do  something  they  cannot  possibly 
know  how  to  do.  The  entire  system  of  finance 
seems  to  Technocracy  to  constitute  an  impossible 
world  "of  fairy  tale  and  magic." 

There  are  two  requirements,  Ackerman  finds, 
to  the  successful  operation  of  any  modern  indus- 
try under  that  price  system  which  he  considers 
obsolete.  First,  the  industry  shall  make  a  mone- 
tary profit.  Second,  it  shall  consider  among  its 
expenses  the  payment  of  a  monetary  return  on 
capital  investment.  As  to  the  first  of  these  re- 
quirements, considering  other  factors  to  be 
constant  for  the  moment,  the  profit  possible 
from  any  given  industry  is  in  direct  relation  to 
the  quantity  of  goods  that  can  be  sold.  This  fact 
is  responsible  in  large  measure  for  the  insistence 
by  business  men  on  an  ever-increasing  rate  of 
production  and  expansion  of  trade  both  domestic 
and  foreign.  From  the  point  of  view  of  the  in- 
dividual manufacturer  under  a  price  system,  the 
ideal  conditions  for  continued  prosperity  are 
things  which  do  not  exist,  to  wit,  an  infinite 
supply  of  cheap  raw  materials,  cheap  labor  and  an 
infinite  market  so  there  will  never  be  a  decline 
in  the  rate  at  which  output  increases. 

In  the  internal  operation  of  industry  under 
the  price  system,  external  factors  being  con- 
sidered for  the  moment  constant,  profit  which 
may  be  derived  from  any  given  output  is  in 
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inverse  ratio  to  the  costs  of  production.  It 
increases  as  costs  of  production  drop.  Indus- 
trialists have  found  that  the  most  efficient  way 
to  reduce  their  cost  of  output  is  by  large-scale 
quantity-production  processes  as  automatic  as 
can  be  devised.  This  means  decreasing  labor 
costs,  or  employment,  or  consumers'  buying 
power.  The  second  factor  in  industry,  acting  in 
the  same  direction  as  the  first,  which  Ackerman 
enumerates,  is — the  interest  and  dividends  that 
must  be  paid  to  the  owners  of  the  invested 
capital. 

Suppose  the  rate  of  this  interest  on  invest- 
ments is  taken  to  be  5  per  cent  a  year.  Consider 
the  total  capital  investments  in  the  industry  of 
the  North  American  continent.  Industrial  invest- 
ment is  made  largely  by  a  very  small  percentage 
of  the  total  population,  and  for  that  reason  the 
S  per  cent  return  accruing  annually  is  for  the 
most  part  reinvested  in  industry.  In  order  that 
industry  in  turn  can  continue  to  pay  the  same 
percentage  return  on  the  added  investment  it 
must  expand  by  a  similar  increment  of  itself  per 
annum.  To  continue  to  satisfy  these  conditions, 
industry  would  have  to  expand  at  a  compound 
interest  rate,  a  physical  impossibility,  since  the 
rate  of  increase  of  production  a  year  would  have 
to  increase  continuously  to  infinity.  This  may  be 
illustrated  by  noting  that  if  $100,000,  which  is 
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equivalent  to  a  ball  of  gold  nine  inches  in  diam- 
eter, is  invested  at  5  per  cent  and  compounded 
annually  for  600  years,  the  result  will  be  a  sum 
of  money  equivalent  to  a  ball  of  gold  the  size  of 
the  earth,  and  four  times  as  heavy. 

Another  way  of  increasing  profits  under  the 
competition  of  a  price  system,  the  technocrats 
find,  is  to  cut  down  the  cost  of  production  by 
manufacturing  inferior  products.  This  not  only 
cuts  cost  of  production  but  may  increase  the 
number  of  sales  on  an  otherwise  saturated 
market,  because  the  rate  of  replacement  of 
shoddy  goods  is  faster  than  the  rate  of  replace- 
ment of  durable  goods. 

Suppose  production  were  leveled  off  until  an 
ample  mean  standard  of  living  compatible  with 
our  supplies  of  material  resources  were  provided 
for  all  the  inhabitants.  Then  under  the  price 
system  the  requirement  would  cut  internal  cost 
to  a  minimum,  and  an  ever  increasing  unem- 
ployment would  result.  If,  on  the  other  hand,  an 
attempt  were  made  to  keep  all  the  people  em- 
ployed, then  the  increasing  rate  of  output  per 
man-hour  would  result  quickly  in  an  over- 
production of  goods. 

Moreover,  if  industry  were  leveled  off,  the 
lack  of  new  industries  or  expanded  old  ones  in 
which  to  invest  returns  already  accruing  from 
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existing  investments  would  tend  to  drive  the 
interest  rate  to  zero. 

It  is  for  reasons  like  these  that  the  technocrats 
declare  all  efforts  to  balance  consumption  and 
production  under  the  price  system  and  to  keep 
people  employed  are  doomed  to  failure.  What 
are  we  going  to  do  then,  they  ask,  within  the 
not  distant  future  to  avert  disaster? 

Technocracy  says  that  science  and  technology 
must  view  disaster  as  highly  probable,  which  is  a 
scientific  way  of  saying  unavoidable.  Some  new 
scheme  of  social  organization  must  be  set  up  and 
the  only  persons  competent  to  set  it  up  are  the 
scientists  and  engineers  who  understand  and 
can  measure  the  factors  involved  in  the  produc- 
tion and  distribution  of  goods. 

Any  scheme  of  social  organization,  designed  to 
utilize  our  resources  and  ability  under  conditions 
of  security,  offered  by  technology  in  the  name 
of  science  will  involve  the  disallowance  of  the 
price  system.  Such  a  proposal  will  appear  rev- 
olutionary from  the  viewpoint  of  the  massive 
interests  which  now  look  after  the  far-flung  rights 
of  ownership  and  seek  vainly  to  keep  the  system 
under  control  and  in  balance.  But  from  the 
viewpoint  of  science  and  technology,  a  proposal 
involving  the  disallowance  of  the  price  system 
would  be  a  move  in  preparation  for  the  chaotic 
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run  of  events  that  is  due  to  follow  in  the  wake  of 
complete  loss  of  control. 

That  the  financiers,  industrialists,  and  poli- 
ticians who  run  the  world  have  completely  lost 
control  of  the  economic  machine  so  that  it  is 
now  running  wild  and  carrying  them  and  masses 
of  people  with  them  into  chaos  and  disaster, 
Technocracy  believes  to  be  self-evident. 

"To  modern  civilized  men,"  Ackerman  says, 
"science  has  become  the  last  resort.  The  explana- 
tions offered  in  the  name  of  science  are  accepted 
under  the  new  order  of  common  sense  within 
which  we  live  and  do  our  work.  Therefore  at 
the  present  time  we  are  witnessing,  in  the  body 
of  beliefs  that  stand  to  support  the  price  system 
and  the  current  institutional  scheme,  a  repetition 
of  what  has  taken  place  repeatedly  within  the 
fields  of  belief  that  sought  to  support  systems 
and   institutions   beyond   their   allotted   time." 

When  the  oncoming  march  of  physical  science 
arrived  in  chemistry,  it  encountered  alchemists, 
philosopher's  stones,  and  other  rubbish.  The 
pace  of  science  was  retarded  only  for  a  moment. 
Then  it  rolled  on  to  occupy  the  whole  field  which 
hitherto  had  been  completely  filled  by  super- 
stitions. Science  similarly  has  driven  the  astrol- 
oger out  of  astronomy,  the  geographer  out  of 
meteorology  and  seismology,  the  barber  out  of 
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blood-letting,  and  Divine  Providence  out  of  the 
field  of  bacteriology. 

"Current  events  have  already  declared  in  no 
uncertain  terms  the  pressing  need  for  change — 
Already  we  hear  the  rumblings  of  discontent, 
that  voices  itself  in  Marxian,  revolutionary 
philosophies,  and  the  cry  of  fear  that  calls  for  a 
Fascist  dictatorship  and  coercion.  And  now 
come  the  men  of  science  [meaning  the  Tech- 
nocrats] who  state  in  no  uncertain  terms 
that  Bolshevism,  Communism,  Capitalism,  and 
its  offspring,  Fascism,  are  utterly  impotent  to 
deal  with  the  advanced  technological  situation 
in  which  we,  of  the  North  American  continent, 
find  ourselves  placed.  Which  of  these  systems 
of  thought  and  action  will  be  given  the  mandate 
when  the  present  system  fails  to  function  is 
impossible  to  say.  But  one  thing  is  clear,  modern 
common  sense  is  now  calling  upon  physical 
science  to  extend  the  frontiers  of  its  domain." 

That  concluding  paragraph  in  Ackerman's 
creed,  "The  Technologist  Looks  at  the  Depres- 
sion," has  been  repeated  verbatim  in  most  of 
the  propaganda  of  Technocracy.  There  is  one 
significant  line  at  the  close  of  Ackerman's  writ- 
ing, however,  of  which  very  little  has  been  said. 
That  line  reads  as  follows:  "Part  2  will  deal 
with  the  elements  of  a  new  design."  The  new 
design  is  as  yet  unwritten,  in  so  far  as  anyone 
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can  learn,  and  in  the  closing  days  of  1932,  the 
Spokesmen  for  Technocracy  were  denying  that 
it  existed. 

Howard  Scott,  chief  technocrat,  has  said 
specifically,  "Technocracy  is  merely  placing  the 
problem  before  persons  who  must  deal  with  it. " 


Professor  Walter  Rautenstrauch  of  the  De- 
partment of  Industrial  Engineering  at  Columbia 
University  is,  as  we  have  seen,  a  comparatively 
recent  recruit  to  the  group  known  as  Tech- 
nocracy. Inasmuch,  however,  as  he  represents 
the  more  ponderable  scientific  wing  of  the  Tech- 
nocracy movement  and  is  the  sponsor  for  its 
researches  at  Columbia  University,  he  may  be 
expected  to  assume  a  larger  and  larger  share  of 
its  leadership  before  the  conservative  public, 
as  the  movement  continues  and  is  shaped  by  the 
social  forces  playing  upon  it. 

Not  until  several  months  after  the  first  pub- 
licity about  Technocracy  burst  upon  a  startled 
world  did  Professor  Rautenstrauch  mount  the 
public  rostrum  with  Technocracy's  message. 
But  in  early  December,  1932,  he  delivered  a 
number  of  lectures  about  it  culminating  in  an 
address  before  the  American  Association  for  the 
Advancement  of  Science  at  Atlantic  City.  His 
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suggestions  before  that  gathering  that  the  pace 
of  industrial  expansion  was  now  slowing  down, 
that  opportunities  for  employment  might  be 
expected  to  decline,  and  that  any  continued 
operation  for  the  social  mechanism  in  the  United 
States  under  the  price  system  presented  a  critical 
problem,  immediately  made  Technocracy  a 
righting  word  in  that  assembly.  Most  of  what 
Professor  Rautenstrauch  said  was  a  restatement 
of  the  ideas  and  theories  which  his  associates 
already  had  given  to  the  public.  His  peculiar 
contribution  to  the  exposition  of  Technocracy 
was  to  stress  the  physical  sciences.  It  is  by 
the  application  of  these  physical  sciences  to  the 
problems  of  society,  and  particularly  to  the 
practices  of  business  life,  that  the  technocrats 
hope  the  social  order  may  be  radically  revised 
for  the  benefit  of  everyone. 

"History  is  so  replete  with  military  achieve- 
ment and  the  rise  and  fall  of  nations  as  a  result 
of  the  fluctuations  of  political  and  military 
power,"  Dr.  Rautenstrauch  said,  "that  many 
otherwise  well-informed  persons  are  not  aware 
of  the  important  but  unheralded  happenings  in 
the  progress  of  the  world  which  have  had  far 
more  influence  in  establishing  our  conditions  of 
life  than  the  quarrels  and  wars  of  all  the  nations, 
and  the  laws  of  all  the  parliaments  that  have 
ever  convened." 
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Tracing  the  rise  of  power-driven  machinery 
from  its  early  beginnings  about  200  years  ago, 
he  suggested  that  the  real  industrial  era  of  the 
world  had  not  begun  until  very  recently,  almost 
if  not  quite  within  the  lifetime  of  men  now  living. 

He  told  how  new  sciences  and  new  techniques 
had  been  developed  by  scholars,  in  laboratories 
and  schools  withdrawn  from  the  conflicts  of 
commercial  life,  and  how  these  new  sciences  and 
techniques  had  been  applied  to  manufacturing 
in   cooperation   with   practical   men   of   affairs. 

He  called  attention  to  the  science  of  kine- 
matics, which  has  classified  the  motions  of 
machines  and  formulated  the  foundation  of 
design.  He  noted  the  rise  of  thermodynamics. 
Gradually,  he  said,  there  has  been  introduced  a 
body  of  laws  and  principles  relating  to  the 
design,  construction,  and  operation  of  machinery 
which  has  enabled  recent  builders  not  only  to 
construct  more  understandingly,  but  to  extend 
the  field  of  machinery  and  to  attempt  construc- 
tions until  recently  thought  impossible.  Hand 
in  hand  the  mechanics  and  the  analysts  have 
labored  in  the  development  of  industrial  proc- 
esses which  not  only  have  replaced  hand  labor 
in  the  making  of  articles  used  for  centuries,  but 
have  made  possible  the  creation  of  many  new 
articles  of  necessity  and  convenience,  tending  to 
a  higher  plane  of  living. 
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An  industrial  era  began  to  appear  when  the 
art  of  making  things  was  converted  into  the 
science  of  manufacture.  An  art  is  elevated  to  a 
science  when  its  practices  may  be  expressed 
in  units  of  measurement  based  upon  accurate 
methods  of  measurement  embodied  in  a  means 
of  measurement. 

Chemistry  was  developed  from  alchemy.  Its 
laws  and  those  of  electricity  were  discovered  and 
applied.  Principles  of  end  and  line  measurement 
and  of  instruments  for  making  such  measure- 
ments were  developed  before  quantity  production 
of  metal  goods  and  other  commodities  whereby 
many  thousands  of  duplicate  parts  could  be  made 
to  conform  to  a  basic  pattern  was  possible. 

The  rise  of  this  new  science  of  manufacture 
has  so  accelerated  social  change  as  to  make  the 
very  rate  of  it  a  problem  of  overwhelming  impor- 
tance in  the  immediate  present.  It  is  to  map  this 
rate  of  social  change  and  the  nature  of  it,  he 
said,  that  the  charts  of  the  Energy  Survey  of 
North  America  are  being  prepared  at  Columbia 
University  under  Scott's  direction.  When  the 
survey  is  completed  it  is  estimated  that  about 
3,000  charts  will  have  been  prepared  and  every 
field  of  human  enterprise  will  have  been  brought 
under  review.  Sufficient  data  have  been  accumu- 
lated and  compared  to  warrant  scientists  in 
asking  very  pertinent  questions  relating  to  the 
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course  of  production  of  commodities,  to  the 
use  of  energy  in  relation  to  the  course  of  popula- 
tion growth,  to  the  use  of  man-hours  in  produc- 
tion, and  to  the  progress  of  debt  under  the 
operation  of  the  price  system  of  production. 

Professor  Rautenstrauch  said  that  formulas 
and  curves  of  business  enterprise  had  been 
worked  out  by  Technocracy  and  that  they 
paralleled  remarkably  similar  research  by  William 
Springer,  chief  of  the  Statistical  Research  De- 
partment of  Bristol,  Myers  and  Company,  and 
also  the  Pearl-Reed  equation  for  population 
growth.  These  graphs  and  formulas  show  certain 
interesting  characteristics  of  growth  which  are, 
first,  the  beginning  period  of  slow  growth  and 
gradual  rise  while  business  is  getting  under  way, 
a  second  period  of  very  rapid  growth  while 
business  is  expanding,  and  a  third  period  when 
the  rate  of  growth  declines  as  the  market  tends 
toward  saturation.  Not  all  businesses  follow 
a  single  growth  curve  as  indicated  in  the  figures, 
but  some  are  characterized  by  the  addition  of 
second  growth  curves,  which  are  very  similar 
to  the  second  growth  curve  found  to  obtain  with 
respect  to  the  increase  of  population  of  the 
German  Empire  about  the  year  1850. 

Technocracy,  he  said,  believed  there  was  a 
peculiar  and  valuable  significance  in  the  striking 
similarity  between  the  growth  curves  of  plants  as 
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indicated  in  Raymond  Pearl's  "Studies  in 
Human  Biology "  and  the  growth  curves  of 
populations  found  in  the  same  book  and  the 
growth  curves  of  business  enterprise  which 
Technocracy  had  been  plotting.  He  quoted  the 
Pearl-Reed  equation,  which  is 

»= K 

*  I  +  me{at  +  bti  +  et,) 

(P  is  any  desired  point  on  the  curve.  K  is 
the  maximum  value,  e  is  the  Napierian  base 
of  logarithms — 2.7 18 +  .  m,  a,  and  b  are  con- 
stants which  apply  to  a  particular  curve  and  are 
found  by  computation  from  the  data  on  which 
the  curve  is  constructed,  t  is  time.) 

That  equation,  according  to  Rautenstrauch, 
seemed  to  fit  the  growth  curves  of  major  indus- 
tries in  the  United  States  in  so  far  as  Technocracy 
had  examined  them. 

Incomprehensible  to  the  man  on  the  street, 
the  equation  is  inserted  here  as  an  indication  of 
the  abstruse  knowledge  which  the  scientific  wing 
of  Technocracy  is  applying  to  the  bread  and 
butter  problems  of  industry  and  commerce.  It 
should  be  noted,  Dr.  Rautenstrauch  said,  that 
during  the  period  of  rapid  growth  in  industry 
prior  to  1920,  while  the  man-hours  per  unit  of 
product  were  declining  in  most  industries  due  to 
mechanization,   there  was  not  a  very  marked 
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change  in  total  employment  because  of  the  re- 
absorption  of  displaced  men  in  the  expansion  of 
industries.  If  today  the  rate  of  growth  is  declining 
in  many  of  our  principal  industries,  as  seems  to 
be  indicated  from  Technocracy's  studies,  the 
effect  of  declining  man-hours  per  unit  of  product 
may  have  a  great  significance.  Technocracy  is 
inclined  to  believe  that  its  studies,  as  far  as  they 
have  proceeded,  show  that  industrial  planning 
of  the  future  must  be  quite  different  from  that 
which  existed  in  past  times,  and  that  any  extrap- 
olation of  position  based  on  records  of  growth 
prior  to  1920  will  not  constitute  safe  bases  for 
guides. 

Another  factor  which  calls  for  serious  atten- 
tion, Dr.  Rautenstrauch  observed,  is  that  we  have 
developed  a  very  highly  integrated  social  mecha- 
nism, one  in  which  more  delicate  adjustments  are 
called  for  and  for  which  scientifically  designed 
control  equipments  are  demanded.  The  whole 
basis  of  control  of  the  business  machine  should  be 
examined  with  respect  to  the  adequacy  of  design 
of  its  equipment. 

He  likened  complex  modern  society  to  an  elec- 
tric-power system  and  remarked  that  the  many 
pieces  of  apparatus  which  have  to  be  operated  in 
combination  to  generate  current  at  varying  load 
demands  are  of  necessity  integrated  and  con- 
trolled  by  scientifically  designed   devices.  The 
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social  mechanism  presents  the  same  picture  to 
the  technologist  who  can  see  no  possibility  of 
uniform  and  stabilized  economic  society  if  the 
control  devices  or  the  systems  of  regulation  which 
it  employs  are  not  scientifically  designed. 

The  engineer  has  not  only  been  concerned 
with  the  problems  of  creating  devices,  machinery, 
and  equipment,  or  converting  the  natural  re- 
sources into  forms,  but  he  has  also  been  vitally 
associated  with  the  use  of  these  creations  in  the 
social  mechanism  through  his  contact  with  the 
problems  of  organization  and  management  in 
specific  business  enterprises. 

An  analysis  of  the  fundamentals  of  organized 
procedure  relating  to  any  group  activity,  whether 
it  be  a  school,  a  church,  a  manufacturing  com- 
pany, or  municipal  administration  or  state 
government,  indicates  that  the  success  of  an 
organized  procedure  is  related  to  four  principal 
items.  These  are:  (i)  the  purpose  of  the  enter- 
prise, (2)  the  program  by  which  it  hopes  to 
realize  its  purpose,  (3)  the  personnel  for  whom 
the  supervision  of  specific  duties  and  functions 
is  assigned,  and  (4)  the  property  or  material 
means  available  to  the  group  for  its  sustenance 
and  growth. 

The  progress  of  civilization  on  any  continental 
area  will  be  determined  by  the  extent  to  which 
the   above   four   cardinal   points   of   organized 
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procedure  are  correctly  handled.  With  respect 
to  the  purpose  of  the  enterprise,  it  may  be  stated 
that  it  should  represent  the  common  denominator 
of  the  group.  On  how  high  a  plane  is  the  common 
denominator  of  the  millions  of  persons  involved 
in  American  society,  Dr.  Rautenstrauch  did  not 
say. 

A  high  purpose,  he  said,  is  necessary  to  the 
creation  of  an  emotional  response  to  the  cause, 
which  brings  with  it  not  only  a  release  of  the 
creative  faculties  but  a  cementing  of  the  co- 
operative bond  of  action.  As  the  purpose  of  the 
group  declines  in  social  value,  disintegrating 
influences  immediately  appear  and  a  high  state 
of  entropy  approaches.  The  program  of  a  group 
activity  must  be  adequate,  be  rational,  be  possible 
of  accomplishment;  therefore,  it  must  be  founded 
upon  an  intimate  knowledge  of  the  possibilities 
of  accomplishment. 

The  enterprise  of  Technocracy,  then,  is  con- 
cerned with  discovering  the  magnitude  and 
characteristics  of  the  physical  forces  upon  which 
the  maintenance  and  growth  of  our  civilizations 
are  founded,  as  the  basis  for  establishing  a 
possible  program  of  social  growth.  The  problem 
of  personnel  is  perhaps  the  most  vital  of  all  if  it 
can  be  said  that  any  one  is  more  vital  than  the 
others.  It  is  personnel  which  determines  whether 
or  not  the  purpose  is  to  be  high  and  it  is  through 
the   competence  of  personnel   that  a  program 
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may  be  executed.  In  a  highly  integrated  society 
or  group,  not  only  does  the  competence  of  the 
personnel  determine  success,  but  there  must  also 
be  a  high  sense  of  trusteeship. 

In  other  words,  there  must  be  both  intelligence 
and  character.  Any  moral  breakdown  in  per- 
sonnel is  destructive  to  organized  groups.  The 
question  is  frequently  raised:  "Are  we  of  a  fine 
enough  moral  fiber,  and  have  we  sufficient 
character  to  operate  the  highly  integrated  social 
mechanism  which  now  obtains?" 

Accordingly  we  find  that  the  institutions  of  the 
home,  the  church,  and  the  school  have  a  great 
responsibility  in  developing  that  type  of  per- 
sonnel which  can  function  in  our  society.  The 
property  values  or  material  resources  with  which 
the  organized  group  deals  are  important  to  the 
life,  but  are  not  the  life  itself. 

Therefore  property  values  must  be  subor- 
dinated to  the  high  purpose  of  the  enterprise  of 
American  society,  Dr.  Rautenstrauch  declared. 
In  his  view,  we  should  look  upon  the  arrange- 
ment of  the  four  elements  of  successful  social 
management  as  a  pyramid,  the  apex  of  which  is 
purpose  and  the  base  of  which  is  property.  If 
the  pyramid  is  inverted  and  purpose  is  the  base 
with  emphasis  on  property  values,  Technocracy 
is  inclined  to  believe  that  the  situation  is  an 
unstable  one  and  will  not  endure. 

69 


WHAT  IS  TECHNOCRACY? 

Stressing  the  great  importance  of  approaching 
social  problems  from  the  engineering  standpoint, 
Dr.  Rautenstrauch  said  that  Technocracy  asked 
that  other  groups,  which  have  assumed  respon- 
sibility in  organized  society  with  particular 
reference  to  the  controls  of  the  business  machine, 
have  regard  for  those  processes  of  thought  and 
methods  of  analysis  which  have  enabled  the 
engineer  to  predict  the  performance  of  the 
machine,  the  factory,  and  the  power  plant  even 
before  it  is  created. 

He  emphasized  as  a  special  duty  for  all  educa- 
tional agencies  an  upholding  of  the  importance 
of  proper  purpose  and  personnel  in  social  man- 
agement. Agencies  which  should  cooperate  in 
aiding  scientists  to  reorganize  human  life,  he  said, 
include  the  newspapers,  moving  pictures,  maga- 
zines, schools,  colleges,  and  the  home.  Expressing 
succinctly  the  credo  of  the  scientist  in  relation 
to  the  state  in  which  he  lives,  Dr.  Rautenstrauch 
said,  "We  believe  that  any  opinions  of  future 
trends  in  employment  and  in  general  well-being 
of  mankind  in  a  high  energy  civilization  which 
are  not  derived  from  our  understanding  of  the 
nature  and  magnitude  of  the  forces  which  condi- 
tion social  status,  are  not  competent  and  are 
unworthy  of  consideration  by  scientific  men.  The 
scientist  is  a  questioner  and  estimator  of  prob- 
abilities   in    future  trends.   He   knows   no  holy 
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places  where  he  dare  not  tread.  He  must  be 
prepared  to  meet  the  criticism  and  resistances 
of  the  keepers  of  the  holy  places  and  the  de- 
fenders of  the  faith. " 

In  giving  copies  of  his  speech  to  the  press  of 
the  country,  Dr.  Rautenstrauch  appended  to  it 
some  tables  and  interpretations  upon  which 
Technocracy  bases  its  present  ideas.  These 
follow : 

"In  1927  the  distribution  of  employment  was 
approximately  as  follows : 

Employment, 
Occupation  in  Thousands 

Agriculture 8,500 

Manufacture 10,700 

Mines,  etc 1,300 

Construction 1,750 

Public  utilities 3,300 

25,550 

Banking 290 

Mercantile 6,200 

Government 2,900 

Unclassified 10,600 

19,900 

Grand  total 45,540 

"The  first  five  groups  constitute  those  who 
create  wealth  in  the  sense  that  they  function  in 
the  conversion  of  our  natural  resources  into  use, 
forms,  and  services.  The  last  four  groups  func- 
tion in  general  services.  The  unclassified  are  those 
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who  render  personal  services,  such  as  doctors, 
lawyers,  teachers,  nurses,  barbers,  actors, 
etc. 

"Factory  Workers  and  Size  of  Plant, — In  1919 
approximately  40  per  cent  of  the  total  employees 
in  manufacturing  plants  were  employed  by  1 
per  cent  of  the  number  of  plants  and  these  had 
500  and  more  employees  a  plant,  while  71  per 
cent  were  employed  in  5.6  per  cent  of  the  number 
of  plants  (more  than  100  employees  a  plant). 

"Production  per  Employee  in  Manufacturing. — 
Dr.  L.  P.  Alford  and  Mr.  J.  E.  Hannum  reported 
to  the  American  Society  of  Mechanical  Engineers 
in  December,  1932,  that  in  some  industries 
thirty-five  man-hours  in  193 1  could  produce 
what  fifty-one  man-hours  produced  in  1923. 
Thus,  in  eight  years  there  was  a  decline  of  31.37 
per  cent  in  man-hours  required  for  the  same 
volume  of  production. 

"If  all  manufacturing  industries  had  pro- 
gressed at  this  rate  it  would  mean  that  approxi- 
mately three  million  less  men  would  have  been 
needed  in  193 1  than  in  1923  for  the  same  output. 

"  Capital  Issues  and  Debt. — Our  total  internal 
debt  now  stands  at  approximately  218  billions  of 
dollars.  If  we  should  assume  that  the  average 
amortization  should  be  10  per  cent  per  annum 
and  average  interest  at  6  per  cent  per  annum,  it 
appears  that  the  business  of  this  country  has  an 
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annual  fixed  charge  of  approximately  thirty-five 
billion  dollars. 

Relative  Incomes  or  Employees  and  Property  Owners 
(In  Millions  of  Dollars) 


Year 


Total 


Employees 


Owners 


1925 
1927 
1926 
1928 


$81,931 
88,205 
85,548 
89,419 


$46,885 
5^360 
49,676 
5i,i23 


$38,076 
36,845 
35,78i 
38,296 


"In  the  December,  1932,  issue  of  Factory  and 
Industrial  Management,  we  find  that  for  the 
third  quarter  of  the  years  1926-1932,  the  wages 
of  factory  workers  and  the  total  interest  and 
corporate  dividend  payments  in  the  United 
States  were  as  follows,  in  millions : 


1926 

1928 

1930 

1932 

Wages 

$2,700 
282 
769 

$2,590 
597 
911 

$2,306 
1,014 
1,066 

$    903 

524 
1. 118 

Dividend 

Interest 

"In  1926  the  third-quarter  wage  payment  to 
factory  workers  was  2.53  times  the  sum  of 
interest  and  corporate  dividend  payments,  but 
in  1932  factory  wages  in  the  third  quarter  were 
66  per  cent  less  than  in  1926,  while  interest 
payments  were  45  per  cent  greater  than  in  1926, 
and  the  sum  of  interest  and  dividend  payments 
was  1.82  times  greater  than  factory  wages." 
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The  final  table  and  its  interpretation  served 
to  point  toward  one  of  the  major  targets  at  which 
Technocracy  as  a  movement  is  driving — the 
growing  burden  of  capital  indebtedness  in  the 
United  States,  and  the  growing  proportion  of 
American  income  payable  as  dividends  and 
interest  in  comparison  with  the  amount  of  factory 
wages.  Dr.  Rautenstrauch  pointed  out  that 
between  1922  and  1930  new  capital  issues  were 
created  at  the  rate  of  about  $6,580,000,000 
a  year. 

(3) 

What  is  in  many  respects  the  most  original 
contribution  to  the  body  of  thought  contained  in 
Technocracy  is  the  work  of  Bassett  Jones,  the 
electrical  engineer  who  furnishes  calculations 
in  higher  mathematics  to  the  group.  Yet  his 
only  share  in  the  propaganda  of  Technocracy  is 
contained  in  a  letter  to  Electrical  Engineering 
published  in  the  November,  1932,  issue,  and 
some  equations  in  higher  mathematics  measuring 
the  course  of  American  industrial  production  in 
novel  terms.  Jones  has,  however,  written  a 
brief  discussion  of  technocratic  thought  entitled 
"Production  versus  Consumption,"  which  the 
writer  has  been  privileged  to  read. 

In  essentials,  Jones's  ideas  about  the  need  for 
a  new  science  of  economics,  the  dawn  of  a  great 
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new  age,  and  the  unworkability  of  the  price 
system  are  those  of  the  other  technocrats. 
He,  too,  regards  the  classic  economists  from 
Adam  Smith  to  Maynard  Keynes  as  metaphysi- 
cians and  philosophers  rather  than  as  scientists. 
Until  the  science  of  economics  puts  aside  every 
question  of  worth,  right,  the  theory  of  property, 
ethics,  gain,  or  social  and  political  dogma, 
Jones  contends  that  economics  must  remain  as 
inexact  as  was  physical  science  in  the  time  of  the 
classical  Greeks. 

The  facts  of  economic  procedure,  he  agrees,  are 
quantitative.  They  consist  of  bulk  relationships 
between  production,  distribution,  and  consump- 
tion of  goods,  and  in  some  measurement  of  those 
goods  in  every  stage  of  their  existence  expressed 
in  a  common  scale  of  valuation  more  scientifically 
exact  than  money. 

The  natural  result  of  our  failure  to  recognize 
the  need  for  some  scientific  method  of  economic 
procedure  is  that  even  those  who  control  the 
operation  of  the  business  system — bankers, 
industrialists,  statesmen,  and  others — are  in  a 
fog  of  bewilderment  over  its  behavior. 

Jones  holds  that  the  law  of  supply  and  demand 
has  never  been  deduced  on  any  proper  analytical 
basis  and  appears  to  be  a  pure  assumption  which 
is  obviously  at  variance  with  the  facts  as  we 
know  them  today.  There  are  available  enormous 
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supplies  of  every  commodity  that  is  needed  and 
no  demand  for  them,  or  rather  no  means  of  mak- 
ing the  demand  effective,  while  their  price  is 
diminishing  toward  zero. 

He  points  out  that  even  the  economists,  for 
whom  he  has  little  respect,  have  been  dissatisfied 
with  the  money  scale  of  valuation  and  have 
set  up  index  figures  to  indicate  relative  purchas- 
ing power  of  money  at  various  times  and  in 
various  places,  related  to  the  different  quantities 
of  goods  that  money  buys.  The  behavior  of  these 
index  figures,  he  says,  is  the  behavior  of  other 
phenomena  encountered  in  such  physical  sciences 
as  the  study  of  electricity;  and  he  contends  that 
if  the  index  quantities  for  fundamental  products, 
such  as  coal,  iron,  beef,  and  wheat,  were  charted 
as  to  time  and  value,  the  graph  derived  might 
be  described  as  a  series  of  oscillations  increasing 
in  both  amplitude  and  frequency  with  time  since 
1800.  The  swings  upward  and  the  swings  down- 
ward are  coming  with  more  and  more  rapidity 
and  with  an  increase  in  violence  with  every 
swing. 

Any  price  system  which  has  such  violent  and 
variable  fluctuations  must  be  approaching  an 
inevitable  breakdown,  he  concludes.  He  even 
goes  so  far  as  to  predict  that  the  price  system 
will  break  down  before  1940.  Between  now  and 
then,  he  predicts,  the  next  rise  in  prices  will 
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exceed  the  previous  rise  and  will  be  even  more 
rapidly  followed  by  a  still  more  serious  decline 
than  the  one  which  has  occurred  since  1929. 

He  doubts  that  wars  are  the  principal  causes 
of  oscillations  in  price.  They  are  more  prob- 
ably symptoms  or  results  of  a  deep-seated 
economic  disease.  Modern  wars  are  certainly  so, 
for  they  are  the  result  of  struggles  for  diminishing 
markets  by  powers  which  control  an  industrial 
machine  too  great  for  the  consuming  power  of 
their  own  peoples. 

From  that  point  in  his  reasoning  he  swings 
into  the  declaration  which  is  at  the  basis  of  all 
technocratic  theory,  that  machine-hours  are 
supplanting  man-hours  in  the  accomplishment  of 
work  and  therefore  diminishing  inevitably  the 
field  for  employment.  Man-hours  required  per 
unit  of  production  grow  fewer  and  fewer  in  all  the 
technical  industries  studied,  and  the  rate  of 
growth  of  production  itself  becomes  slower  with 
time.  The  maximum  rate  of  growth  in  such 
industries  as  the  production  of  electric  motors 
has  already  been  passed. 

To  put  all  men  to  work  requires  a  growth  of 
production  greater  than  the  decrease  in  man- 
hours  by  the  amount  of  the  simultaneous 
growth  in  population.  But  it  is  a  physical  impos- 
sibility for  production  to  continue  to  grow  in- 
definitely at  the  rate  at  which  it  has  grown  during 
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the  past  century.  The  raw  materials  are  not 
available.  Cotton  and  wheat  cannot  be  grown 
simultaneously  over  the  entire  surface  of  the 
earth,  nor  is  the  earth  one  huge  mass  of  coal  or  a 
single  reservoir  of  oil. 

The  amount  of  available  employment,  while 
varying  of  course  with  rates  of  production,  is 
subject  to  even  greater  and  more  frequent 
fluctuations.  If  these  fluctuations  continue  in  the 
near  future  as  they  have  in  the  past,  Jones  sees 
a  time  on  the  not  far  distant  horizon  when 
employment  will  be  at  the  zero  point. 

One  mitigating  circumstance  is  that  the 
growth  of  population  in  the  industrial  countries 
has  generally  decreased,  and  populations  may 
be  approaching  their  maximums.  If  the  growth 
of  production  continues  to  decline,  along  with 
the  number  of  man-hours  per  unit  of  production, 
a  state  may  be  reached  where  the  production 
machine  requires  only  supervision  and  main- 
tenance, and  most  of  us  will  have  nothing  to  do 
as  far  as  production  of  goods  is  concerned. 
Failing  this,  we  shall  have  to  spread  the  neces- 
sary man-hours  very  thin,  a  development  of 
which  we  already  see  evidence  on  every  hand. 

Our  present  inherited  monetary  system,  Jones 
is  convinced,  is  absolutely  unworkable.  In  the 
first  place,  the  amount  of  gold  money  per  capita 
in  the  world  has  changed  very  little  since  1800, 
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while  in  the  last  132  years  the  investment  in 
capital  goods  has  increased  enormously. 

To  overcome  the  discrepancy  between  the 
small  amount  of  gold  and  the  large  amount  of 
goods  which  the  gold  has  had  to  measure,  credit 
has  been  developed.  But  credit  is  merely  a  system- 
atic method  of  "going  into  debt."  Certificates 
of  debt  in  the  form  of  bonds  and  other  fixed 
face  value  securities  have  been  issued  and 
sold  because  they  have  carried  some  assurance 
that  interest  money  would  be  paid  out  of  profits, 
and  also  because  they  have  carried  the  promise 
that  they  would  be  amortized  and  that  ulti- 
mately the  debt  would  be  paid.  Without  both 
interest  and  amortization,  all  these  securities 
would  be  worthless.  Indeed,  so  great  a  debt  load 
has  already  been  rolled  up  against  mankind  that 
it  never  will  be  paid.  The  world  actually  is 
bankrupt. 

To  build  the  industrial  plant  and  distribution 
system  in  the  United  States  and  to  carry  on 
the  government,  a  total  debt  of  more  than  two 
hundred  billion  dollars  has  been  incurred.  Annual 
interest  and  amortization  charges  are  half  the 
total  national  income.  If  the  debt  is  to  be  kept 
alive  all  this  must  be  paid  by  the  producing  part 
of  the  population.  As  against  this  vast  volume  of 
domestic  indebtedness  the  war  debts  owed  to  the 
United  States  are  mere  pocket  money. 
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Much  of  the  debt  now  burdening  industry  is 
upon  capital  goods  which  have  already  become 
obsolete.  The  rate  of  obsolescence  is  increasing. 
Plants,  buildings,  and  machinery  may  today 
be  expected  to  become  obsolete  in  twenty  years 
or  less.  Yet  the  average  amortization  period  of 
debt  is  probably  not  less  than  fifty  years.  More 
and  more  we  are  paying  for  dead  horses. 

Noting  the  rise  of  indebtedness  over  the  past 
fifty  years  and  the  way  it  has  taken  an  ever- 
increasing  share  of  the  national  income  to  sup- 
port it,  Jones  concludes  that  if  debt  increases  in 
the  next  fifty  years  as  fast  as  in  the  past,  it  will 
require  all  the  national  income  to  pay  the  in- 
terest. Obviously,  such  a  situation  cannot  con- 
tinue much  longer. 

Just  as  debt  cannot  continue  to  rise  in  the 
future  as  in  the  past,  so  also  the  increasing  rate  of 
energy  consumption  must  be  slowed  down. 
If  the  United  States  continues  to  increase  its 
rate  of  energy  consumption  in  the  future,  as  in 
the  past,  all  available  energy  resources  in  the 
country  will  be  used  up  within  a  century.  In 
fifty  years,  or  by  1980,  the  rate  of  energy  con- 
sumption per  capita  will  be  6,760,000  kilogram- 
calories  daily.  "It  matters  not  a  rap  what  men 
think,  wish,  or  desire,"  Jones  asserts.  "We  are 
face  to  face  with  a  law  of  nature.  The  law  of 
conservation  of  energy  has  a  perfectly  definite 
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social  implication  and,  as  a  corollary  to  that,  a 
perfectly  definite  political  implication." 

The  average  production  of  all  goods  has 
increased  since  1840,  Jones  reckons,  as  the  cube 
of  time,  while  some  products  have  increased  at  a 
much  greater  rate.  Steel  production,  for  instance, 
has  increased  as  the  sixth  power  of  time.  The 
continuation  of  such  rates  of  growth  is  physically 
impossible.  If  the  maximum  rate  of  growth  in 
coal  production  were  maintained  for  fifty  years, 
it  would  require  that  the  whole  earth  be  a  solid 
ball  of  coal. 

Jones  is  authority  for  Technocracy's  com- 
parative figures,  which  follow,  on  the  decrease  of 
man-hours  since  1840:  In  steel,  the  rate  of  de- 
crease has  been  as  the  inverse  fourth  power  of 
the  time;  in  automobiles,  even  greater;  in  pig- 
iron  production,  one  man-hour  does  today  what 
650  man-hours  accomplished  a  hundred  years 
ago.  In  agriculture,  only  1/3,000  of  man-hours 
per  unit  of  product  is  needed  as  compared  with 
1840.  In  incandescent-lamp  manufacture,  one 
man-hour  accomplishes  as  much  as  9,000  man- 
hours  accomplished  in  1914.  The  ratio  of  decrease 
in  man-hours  per  unit  of  production  as  a  whole 
is  approximately  1:3,000. 

"We  are  now  substituting  kilowatt-hours  for 
man-hours  on  a  parity  basis,"  he  says.  "At  the 
peak  of  production  of  1928,  there  were  nearly 
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3,000,000  unemployed.  If  the  whole  production 
plant  were  put  to  work  at  full  capacity  today, 
there  would  be  about  6,000,000  unemployed." 

Jones  takes  a  fling  at  the  boasts  of  technical 
efficiency  made  by  industrialists.  "Observe,"  he 
says  in  his  letter  to  Electrical  Engineering, 
"that  in  spite  of  our  technical  supremacy  the 
energy  efficiency  of  our  civilization  decreases  at 
an  ever-increasing  rate.  Deterioration  of  quality 
stimulated  by  competitive  cost  and  its  concomi- 
tant, hastened  obsolescence  through  use,  is  one 
reason  for  the  great  gap  between  the  increasing 
rate  of  energy  flow  and  the  smaller  increase  in 
production." 

Any  plan  to  bring  the  United  States  out  of  its 
current  depression,  he  maintains,  must  be  based 
on  the  three  fundamental  facts  which  are  the 
base  of  Technocracy's  thinking.  These  are:  (1) 
the  important  place  of  physical  energy  in  modern 
civilization;  (2)  accustomed  growth  rates  of 
production  which  cannot  be  maintained;  (3) 
the  fact  that  the  decrease  in  man-hours  per  unit 
of  product  exceeds  the  growth  of  production. 

Arguing  that  price  can  no  longer  be  a  factor  in 
distributing  goods  to  a  population  which  soon 
will  have  little  employment  in  the  processes  of 
production,  Jones  says :  "The  machine  is  an  agent 
of  liberation  from  toil.  Each  of  our  35,000,000 
workers  now  uses  3,000  energetic  slaves  in  the 
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form  of  300  mechanical  horse  power,  each  horse 
power  being  equivalent  to  work  done  by  10 
human  slaves.  The  machine  as  a  whole  actually 
requires  but  2,  not  4,  eight-hour  days  a  week 
from  each  worker.  Why  should  he  do  more  when 
as  Russell  says,  'the  morality  of  work  is  the 
morality  of  slaves.'  Obviously  each  worker  must 
have  adequate  purchasing  power  even  if  he 
works  but  660  hours  or  less  a  year.  Well,  why  not 
give  it  to  him  ?  But  if  the  facts  set  down  above 
are  fairly  correct,  it  is  quite  evident  this  purchas- 
ing power  cannot  be  in  terms  of  price." 

The  mathematical  formulas  prepared  by 
Jones  to  express  the  new  truths  about  production 
which  were  discovered  in  the  Energy  Survey  of 
North  America  were  presented  by  Professor 
Rautenstrauch  to  the  American  Association  for 
the  Advancement  of  Science.  These  formulas, 
however  unintelligible  to  the  man  in  the  street, 
are  submitted  here  for  purposes  of  record. 

The  curves  of  trend  in  respect  to  production 
as  a  whole,  population,  man-hours  in  production, 
debt,  and  energy  production  were  in  the  following 
general  form: 

x  =  ktn 
where 

x  =  quantity 
k  =  a  constant 
t  =  time 
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"If  the  origin  of  the  curves  is  taken  at  the 
year  1800  and  the  time  is  taken  as  one  century, 
then  t  =  1  t or  1900,  1.3  for  1930,  etc.  Then  for 
the  period  between  1830  and  1920  it  is  found  that 

Production  as  a  whole        =  F  =  atz 
Population  =  P  =  bt2 

Man-hours  in  production  =  H  =  ct* 
Debt  =  D  =  dtA 

Energy  production  =  E  =  et% 

"While  production  as  a  whole  varies  with  the 
cube  of  time  during  the  period,  specific  produc- 
tions vary  at  other  rates.  Pig-iron  production, 
for  example,  follows  the  law 

Fx  =  k4* 

and  automobile  production  follows  the  law 
^2  =  H" 

"From  these  general  equations  we  note  the 
following  tendencies : 

Total  man-hours  =  H  =  act~l 

indicating  that  the  total  man-hours  in  manu- 
facture are  decreasing  inversely  with  time. 

"Production  per  capita  =  F/p  =  (a/b)t,  or 
increasing  directly  with  time. 

"The  ratio  of  debt  to  production  is  D/F  = 
(a/d)t,  or  debt  is  increasing  faster  than  produc- 
tion and  directly  as  the  time. 
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"The  debt  per  capita  is  D/P  =  (d/b)t\ 
indicating  that  the  debt  per  capita  is  increasing 
as  the  square  of  time. 

"These  tendencies  of  growth  obtained  during 
the  period  which  closed  in  approximately  1920. 
If  the  rates  of  growth  obtaining  up  to  this  period 
were  used  as  a  basis  for  predicting  probabilities, 
let  us  say  in  the  year  1950,  most  ridiculous  and 
illogical  results  would  be  obtained.  Accordingly, 
therefore,  we  must  deal  in  the  future  with  a 
wholly  different  growth  curve." 

(4) 

In  this  writer's  consideration  of  the  per- 
sonalities of  the  technocratic  movement,  and  of 
their  contributions  to  current  thought,  he  has 
dealt  first  in  this  volume  with  the  three  who  by 
their  previous  known  careers  would  seem  at 
first  glance  most  entitled  to  the  public's  hearing. 
He  has  reserved  until  now  the  consideration  of 
the  more  complicated  figure  of  Howard  Scott, 
who  is  the  leader  of  the  whole  movement. 
Technocracy  is  basically  Scott's  child.  He  is  its 
creator.  Some  detailed  consideration  of  Scott's 
sayings  and  later  of  his  personality  is  now  in 
order. 

Credited  by  his  colleagues  with  being  the 
originator  of  the  theory  of  energy  determinants 
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and,  as  such,  a  man  to  be  ranked  with  Galileo 
and  Darwin,  Scott  has  contributed  personally 
to  the  public  thought  about  Technocracy  chiefly 
its  prophecies  of  almost  immediate  disaster  if 
the  price  system  is  not  abandoned;  some  enter- 
taining observations  about  the  future  of  the 
North  American  continent  as  distinguished  from 
what  lies  before  peoples  of  other  lands;  and  a  few 
ideas  as  to  the  mechanics  of  a  hypothetical 
"energy  state"  to  be  developed  in  the  future 
under  the  leadership  of  Technocracy. 

In  presenting  his  ideas,  it  has  seemed  wise  to 
quote  more  or  less  verbatim  from  his  direct 
statements  to  newspaper  reporters,  because  they 
illustrate  his  verbal  style,  which  has  had  a  great 
deal  to  do  with  the  initial  reception,  both 
favorable  and  otherwise,  of  the  message  of 
Technocracy. 

"The  North  American  continent,"  he  says, 
"when  viewed  in  the  light  of  the  theory  of  energy 
determinants,  assumes  an  entirely  different 
perspective  than  when  viewed  by  a  pecuniary 
standard  of  a  price  system.  North  America  has 
more  physical  equipment  and  more  technically 
trained  persons  than  there  are  in  all  the  rest  of 
the  world,  and  possesses  a  providential  geologic 
set-up.  It  is  the  only  continent  on  earth  that  is 
ready  and  capable  for  the  move  into  a  new 
technological  era." 
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Disassociating  his  ideas  from  anything  like 
Communism,  he  predicts  a  dark  future  for  Russia 
under  the  Soviet  leadership.  In  his  view,  the 
Russia  of  the  old  regime,  with  92  per  cent  of  its 
population  tillers  of  the  soil  with  meager  tech- 
nical facilities,  and  with  more  musicians  than 
technologists,  found  itself  suddenly  compelled 
to  inaugurate  an  industrial  era  under  a  Com- 
munistic price  system  of  production  when  the 
country  had  insufficiently  developed  energy 
resources  and  inadequate  personnel.  Russia  was 
forced  to  call  upon  the  outside  world  for  techno- 
logical assistance  in  railroads  to  perpetrate 
reproductions  of  factories  which  were  already 
obsolescent  in  the  United  States.  Moreover,  the 
entire  price  system  on  which  those  factories  had 
been  designed  in  the  United  States  was  itself 
obsolescent. 

"Russia  in  its  Parthian  retreat  from  capital- 
ism has  scored  but  a  Pyrrhic  victory,"  Scott 
says.  "It  mistook  the  name  tag  of  a  phase  of  the 
price  system  for  its  entirety.  It  left  the  tag  but 
took  its  essential  mechanics.  A  social  approach 
based  upon  the  substitution  of  a  Hegelian 
dialectic  for  an  Aristotelian  dialectic  may  be  an 
interesting  intellectual  pastime  but  is  of  no 
functional  importance.  It  is  an  example  of  the 
recrudescence  of  the  philosophic  futility  of 
European  tradition." 
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After  telling  the  reporters  that  Russia  was 
headed  in  a  direction  diametrically  opposed  to 
human  progress,  he  told  them  England  also  was 
in  an  unenviable  spot. 

"England,  that  is,  the  United  Kingdom,"  he 
said,  "with  only  one  energy  resource  left,  namely, 
coal,  is  going  farther  and  farther  down  each  year. 
The  United  Kingdom  faces  the  inevitable  posi- 
tion in  her  next  most  probable  energy  state  of 
being  merely  two  small,  unimportant  islands 
off  the  coast  of  Europe.  England  of  the  Black 
Prince  with  its  five  million  of  population,  its 
wealth  of  oak  timber,  its  sturdy  people,  drinking 
copiously  of  ale  made  not  from  hops  but  from 
barley  malt,  with  its  original  resources  of  coal, 
tin,  copper,  and  iron  ore  intact  developed  itself 
under  a  price  system  of  production  with  the 
inevitable  result  that,  like  the  prodigal  son,  it 
went  out  around  the  world  and  squandered  its 
inheritance  on  the  harpy  of  world  trade  and 
debt  creation." 

He  said  the  equally  young  and  lusty  United 
States  was  similarly  lavishing  and  wasting  its 
great  capital  of  basic  resources  and  would  some 
day  regret  it. 

"Today,"  he  declares,  "the  United  Kingdom, 
with  its  tin  vanished,  its  copper  likewise,  its  iron 
ore  requiring  56  per  cent  beneficiation  in  order 
to  produce  steel,  with  its  coal  becoming  harder 
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and  harder  to  mine,  is  fast  retrogressing  from  its 
position  of  easily  available  energy  to  the  place 
where,  with  its  46,000,000  population,  it  is  on 
a  toboggan  slide." 

By  going  off  the  gold  standard,  Scott  says, 
England  is  making  merely  one  more  of  many 
futile  gestures  which  he  expects  that  country  to 
make,  since  it  holds  a  valiant  race.  But  the 
brave  Briton  is  fighting  an  inevitably  losing 
battle. 

"A  succession  of  defeats,"  Scott  maintains, 
"must  always  be  the  fate  of  an  industrial  nation 
with  a  high  population  density  without  sufficient 
land  resources  to  feed  its  own  people  and  with 
its  life  blood  dependent  upon  one  energy  resource 
and  that  one  diminishing.  The  United  Kingdom 
will  try  sooner  or  later  to  induce  the  world  to 
abandon  completely  a  monetary  currency  and 
current  banking  credit.  England  will  make  every 
possible  attempt  to  lessen  the  disparity  that 
exists  in  its  international  balance  of  world  trade. 
Preferential  tariffs  and  purchasing  agreements 
are  already  being  proposed  and  carried  into  effect 
within  the  British  Empire  and  will  be  introduced 
in  far  more  stringent  forms  than  ever  known  in 
British  trade. 

"Undoubtedly  the  present  policy  of  deflation 
in  England  will  be  carried  somewhat  farther, 
but  the  near  future  will  see  the  sudden  reversal  of 
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this  policy  for  one  of  inflation.  Sooner  or  later 
England  will  be  compelled  to  make  a  free  gift  of 
her  surplus  population  of  35,000,000  persons  to 
her  Colonial  possessions." 

There  is  little  hope  for  Fascist  Italy  ever 
becoming  a  great  nation  according  to  the  stand- 
ards of  an  "energy  state,"  a  state  which  may  be 
expected  to  arise  in  the  world  for  the  first  time  in 
the  United  States. 

"Fascist  Italy,"  asserts  Scott,  "possessing 
energy  resources  of  insufficient  water  power 
and  volcanic  heat,  with  little  mercury  and  some 
sulphur,  but  no  iron,  copper,  oil,  or  gas,  is 
geologically  relatively  unimportant.  Yet  Italy 
is  offering  bonuses  to  increase  still  further  an 
already  dangerous  overload  of  population.  With- 
out the  capacity  in  physical  resources  to  support 
a  modern  industrial  mechanism,  Italy  under 
Mussolini  is  encouraging  the  development  of 
factors  making  for  anarchy  in  order  to  justify 
Italian  pretensions  to  being  a  great  power. 

"Italy  under  Fascism  seems  a  strange  partner- 
ship under  a  price  system  between  the  political 
state  and  vested  interests.  Really  it  is  a  natural 
combination.  The  state  and  these  vested  interests 
have  joined  hands  to  preserve  the  status  quo 
of  centuries  of  accruing  debts. 

"Undoubtedly,  the  discipline  of  Fascism  has 
brought  a  certain  order  out  of  a  rather  chaotic 

90 


THE  SPOKESMEN  OF  TECHNOCRACY 

condition,  but  socially,  although  it  has  raised 
the  discipline  and  the  behavior  of  the  citizens 
to  a  higher  sanitary  level,  the  method  has  been 
one  merely  of  consolidation  of  minor  rackets 
into  one  complete  monopoly. 

"The  theory  of  Fascism  is  a  last-ditch  defense 
of  the  price  system  against  the  oncoming  army 
of  social  change.  It  is  an  attempt  by  the  old 
guard  to  maintain  its  front  seemingly  unbroken 
by  the  enemy  and  is  able  temporarily  to  main- 
tain its  position  by  importing  foreign  material 
and  energy  resources.  These  are  merely  transient 
manna  from  the  Lord." 

One  of  the  current  delusions  of  many  people 
is  that  there  is  some  possibility  of  raising  the 
standard  of  living  of  the  Chinese  people  in  time 
to  the  equivalent  of  the  American  standard. 
The  truth  is,  says  Scott,  that  China  has  not 
the  natural  resources  for  any  such  standard.  The 
scale  of  living  of  any  state  is  limited  by  its 
consumption  of  energy. 

The  consumption  of  energy  by  the  American 
population  is  about  150,000  kilogram-calories 
per  capita  per  day  under  present  standards. 
The  Chinese  population  is  470,000,000.  Multiply 
that  470,000,000  by  150,000  kilogram-calories 
of  energy  consumption  per  capita  per  day  and 
the  result  is  an  energy  consumption  two  and  a 
half  times  that  of  all  the  energy  consumed  in 
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the  world  at  this  time.  There  is  no  chance 
whatever  of  the  Chinese  arriving  at  any  such 
scale  of  living.  In  order  to  reach  American 
standards,  China  would  have  to  consume  over 
4,000,000,000  barrels  of  oil  a  year,  120,000,- 
000,000  tin  cans  a  year,  and  approximately 
2,000,000,000  tons  of  coal  a  year.  The  physical 
resources  of  China  are  very  scanty  and  you 
can't  take  out  of  the  earth  what  God  did  not 
put  there. 

Expanding  upon  his  theory  of  energy  deter- 
minants, Scott  asserts  that  the  amount  of  energy 
consumption  in  any  area  bears  a  direct  relation 
to  the  amount  of  the  population  within  that 
area  and  is  in  a  sense  a  measurement  of  it. 
In  this  way  the  theory  of  energy  determinants 
must  form  the  basis  for  a  revision  of  the  Mal- 
thusian  theory  which  made  food  the  basic 
factor  in  population  growth. 

In  the  200,000  years  prior  to  1800,  man  had 
so  far  succeeded  in  his  biological  struggle  for 
subsistence  on  earth  that  the  total  number  of 
human  beings  was  about  850,000,000.  In  the 
subsequent  132  years  the  total  world  population 
has  grown  to  more  than  1,750,000,000.  In 
other  words,  man  has  increased  in  numbers 
more  in  the  last  132  years  than  in  the  previous 
200,000. 
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Most  of  this  increase  has  been  made  possible 
by  the  introduction  of  technology;  that  is, 
the  changes  in  the  technique  by  which  people 
live  have  been  brought  about  practically  entirely 
through  technology,  which  is  the  executor  of 
physical  science.  The  fastest  rates  of  population 
growth  apply  in  the  more  industrialized  sections 
of  the  world's  surface. 

China,  according  to  Nanking  population  esti- 
mates, has  472,000,000  people.  This  is  an  increase 
of  only  74,000,000  people  in  200  years.  France 
would  double  its  population  in  434  years  at  its 
present  rate  of  growth;  Canada,  in  24  years. 
A  century  ago  in  the  United  States  there  were 
about  12,000,000  people,  while  today  our  census 
figures  show  more  than  122,000,000,  an  increase 
of  ten  to  one  within  a  century. 

The  theory  of  Malthus  has  validity  only  in  a 
social  system  limited  to  a  steady  state  of  energy 
transversion,  and  is  therefore  as  archaic  as  a 
coach-in-four  when  applied  to  a  modern  dynamic 
civilization  which  consumes  more  than  150,000 
kilogram  calories  of  energy  per  capita  per  day. 

The  Darwinian  theory  of  evolution,  together 
with  its  extensions  and  modifications  by  Weis- 
mann,  DeVries,  Haeckel,  Mendel,  and  others, 
is  valid  and  significant  when  dealing  with  the 
general  laws  of  growth  of  a  limited  species  or 
organic   series   only.   The    evolutionary   theory 
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of  tomorrow  must  make  it  possible  to  prognosti- 
cate and  determine  the  most  probable  rate 
of  growth,  not  only  of  organic  species,  but  also 
of  inorganic  species,  that  is  all  mechanisms, 
whether  organic  or  inorganic.  They  are  all 
energy-consuming  devices,  men  and  machines, 
whose  next  most  probable  rate  of  growth  is 
determined  by  the  next  most  probable  energy 
state. 

"All  theories  of  evolution,  that  is,  of  the 
laws  of  growth  so  far  promulgated,  have  dealt 
with  microcosmic  divisions  of  the  functional 
macrocosm  called  the  earth.  The  rate  of  growth 
of  inorganic  mechanisms  in  the  United  States 
far  exceeds  that  of  the  human  species.  While 
our  population  only  totals  122,000,000,  our 
installed  horse  power  of  prime  movers  exceeds 
one  billion. 

"America  stands  on  a  new  threshold  in  world 
history.  Europe  discovered  us  in  1492,  and  the 
America  of  tomorrow  will  necessitate  a  redis- 
covery by  Europe.  European  culture  and  tradi- 
tion have  nothing  of  worth-while  importance 
to  offer  America  in  the  building  of  this  new  era. 

"No  European  importation  of  social  or  politi- 
cal theories  will  have  any  value  whatever  in 
solving  the  problems  which  America  faces  today. 

"European  problems  arise  out  of  areas  that 
have  neither  the  physical  equipment  nor  the 
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trained  personnel  that  America  has.  The  socio- 
political philosophies  and  theories  of  Europe 
are  a  natural  outgrowth  of  Europe's  peculiar 
division  of  entrepreneur  sectionalism  under  the 
price  system.  No  theory  of  social  action  or  of 
government  now  existing  in  Europe  would  be 
in  any  way  natural  within  the  unique  combina- 
tion of  geologic  set-up,  of  technique,  of  equip- 
ment, and  personnel  which  is  present  in  North 
America. 

"The  United  States  stands  at  the  crossroads 
in  her  history,  with  disaster  directly  ahead 
along  the  road  the  country  has  been  following, 
and  security  directly  ahead  along  the  road 
toward  which  Technocracy  beckons. 

"This  country,  equipped  with  her  billion 
installed  horse  power  and  prime  movers,  with 
more  than  300,000  trained  men,  and  4,000,000 
partially  trained  men  in  many  varying  engineer- 
ing fields,  is  capable  of  operating  the  greatest 
array  of  productive  equipment  ever  at  the 
disposal  of  mankind. 

"An  America  of  tomorrow  should  stretch 
from  Panama  to  the  Pole.  Such  a  country  would 
possess  sufficient  energy  and  mineral  resources 
to  assure  posterity  on  this  continent  a  continua- 
tion of  a  high  energy  civilization  greater  than 
any  the  world  has  thus  far  seen,  for  probably 
a  thousand  years  under  technological  methods 
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that  are  already  known.  But  no  such  security, 
and  certainly  no  such  brilliant  future,  can  be 
obtained  for  the  continent  under  a  price  system. 

"Superstitions,  social  soporifics,  wishful 
thinking,  and  all  other  economic  and  philosophic 
conceptual  playthings  are  of  no  use  to  us  any 
more.  These  intellectual  approaches  to  dementia 
praecox  must  be  left  behind  with  all  the  mental 
junk  which  have  only  served  as  obstacles  to 
society  in  reaching  the  security  which  is  its 
goal.  The  ever-convenient  devil  on  whom  we 
have  always  shouldered  man's  troubles,  and 
the  great  god  Santa  Claus  of  all  romanticism, 
should  be  thrown  away.  The  time  has  come 
for  a  technological  energy  state  which  faces 
the  facts  of  modern  life  and  deals  with  them 
competently." 

Politics,  according  to  Scott,  can  play  a  very 
scanty  part,  if  any  at  all,  in  the  energy  state 
of  the  future.  "All  the  many  variations  of 
decision  arrivation,"  he  says,  "arising  out  of  the 
interference  control  of  a  price  system  will  have 
to  be  relegated  to  the  museum  of  historical 
antiquities.  Those  methods  of  reaching  decisions, 
whether  autocratic,  plutocratic,  democratic,  mi- 
nority or  majority  opinion,  whether  by  partial 
or  universal  suffrage,  must  be  consigned  to  the 
dusty  shelves  of  a  static  history.  The  ballot 
of  today  is   as  ineffectual  and  useless  as  the 
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ox  cart  of  our  forefathers  would  be.  Its  only- 
value  is  as  an  expensive  means  of  inflating  the 
ego  of  individuals.  No  political  structure  or 
political  legerdemain  has  any  use  whatever 
in  an  energy  state.  In  a  technological  administra- 
tion controlling  the  continent,  there  would  be 
no  place  for  political  action  of  any  kind." 

In  writings  and  in  interviews,  Scott  has 
varied  from  time  to  time  in  his  description  of 
the  supposed  new  design  which  Technocracy 
is  laying  down  for  the  society  of  the  future 
upon  this  continent. 

In  the  summer  of  1932  he  said  that  a  tentative 
design  had  been  submitted  to  the  criticism  of 
persons  sufficiently  informed  about  technical 
processes  to  be  capable  judges  of  it.  Later  in 
his  article  in  the  Living  Age  he  said  that  Tech- 
nocracy proposed  for  the  present  no  solution 
of  the  world's  difficulties,  but  was  merely 
pointing  them  out  for  the  benefit  of  society's 
present  leaders. 

In  conversations  held  with  reporters  in  the 
homes  of  the  technocrats,  Scott  in  a  more 
expansive  mood  has  hinted  at  methods  of  transi- 
tion from  the  present  control  over  society  by 
men  whom  he  labels  ignoramuses.  The  mechanics 
of  revolution  must  not  now  be  disclosed,  lest 
its  strategy  be  betrayed  prematurely  to  an 
inevitable  foe. 
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Scott  has  one  idea  about  the  money  of  the 
future  which  he  has  expressed  for  years  to 
dozens  of  persons.  It  is  to  be  in  the  shape  of 
energy-consumption  certificates,  issued  by  the 
engineers  in  charge  of  the  socio-industrial  system 
to  everybody  within  their  jurisdiction.  These 
energy-consumption  certificates  are  to  measure 
the  amount  of  natural  energy  that  has  been 
consumed  in  the  creation  of  articles  which 
consumers  will  wish  to  use.  One  gathers  from 
hearing  Scott  talk  about  these  certificates 
that  they  are  to  be  something  like  the  tickets 
issued  by  quick-lunch  restaurants,  in  which 
today's  food  consumption  by  the  holders  is 
measured  by  the  punching  of  figures  representing 
nickels  and  dimes.  In  the  energy-consumption 
certificates,  however,  these  figures  would  repre- 
sent kilogram-calories,  perhaps,  or  ergs  or  joules. 

Scott  has  made  it  plain  that  the  machine 
will  be  so  bounteous  in  production  under  the 
control  of  the  engineering  dictatorship  that  it 
would  be  silly  to  try  to  distinguish  in  consuming 
power  between  persons  who  have  shared  greatly 
in  producing  what  the  world  needs  and  persons 
who  have  not  shared  in  the  job  at  all. 

Basically,  he  proposes  to  measure  in  kilogram- 
calories  the  amount  of  goods  produced,  take 
the  number  of  persons  within  the  new  common- 
wealth, and  use  the  simple  process  of  long  divi- 
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sion  to  find  out  how  many  kilogram-calories 
may  be  consumed  by  every  man,  woman,  and 
child.  These  calculations  must  be  made  periodi- 
cally as  the  engineers  raise  the  scale  of  produc- 
tion. Everything  that  is  produced  should  be 
consumed.  That  is  the  process  of  life,  as  Scott 
sees  it — and,  indeed,  as  other  more  orthodox 
economists  have  declared — once  monetary 
considerations  are  ruled  out  of  our  social 
calculations. 

A  certain  degree  of  liberty  of  choice  as  to  what 
goods  a  person  shall  consume  is  to  be  granted  by 
the  engineers.  But  the  technicians  in  charge  of 
the  state  will  decide  what  goods  society  needs  the 
most,  and  how  much  of  them  it  is  socially  valu- 
able to  make.  In  the  new  "energy  state" 
envisioned  by  Scott  as  Technocracy,  apparently 
if  there  is  to  be  any  social  duty,  the  duty  will  be 
upon  everyone  to  consume  his  share. 
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WHO     IS     HOWARD     SCOTT? 

It  is  impossible  to  consider  Technocracy  as  a 
movement,  or  the  ideas  of  Howard  Scott,  with- 
out also  treating  of  his  personality  and  his  career. 
The  man  who  gives  to  the  technocratic  move- 
ment its  driving  force  and  most  of  its  dramatic 
color  is  a  lean,  tall,  somewhat  stoop-shouldered 
man  in  his  early  forties  with  strong  aquiline 
features  and  the  identifying  mark  of  a  vertical 
scar  on  his  nose.  He  affects  broad-brimmed  felt 
hats  and  the  negligent  dress  of  a  man  too  bowed 
by  weighty  considerations  to  give  much  thought 
to  his  appearance.  A  big  leather  coat,  suitable  to 
outdoor  engineering,  is  part  of  his  make-up  in 
Manhattan's  winters.  Soft  shirts  with  crumpled 
collars,  a  red  necktie,  and  a  red  handerchief, 
similar  to  those  displayed  by  soap-box  radicals  as 
part  of  their  make-up,  are  almost  always 
involved  in  his  garb. 

There  can  be  no  question  but  that  Scott  is  an 
unusual  person.  He  has  the  knack  of  seeming  to 
evade  publicity,  but  at  the  same  time  surround- 
ing himself  with  such  an  air  of  mystery  and 
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importance  as  inevitably  to  pique  the  curiosity 
of  newspaper  men  who  go  to  interview  him. 

"Just  leave  me  out  of  it,"  he  tells  them  all.  "It 
is  the  ideas  I  want  people  to  understand.  The 
ideas  are  important.  The  men  back  of  them  are 
not  so  important." 

When  pressed  as  to  how  he  has  acquired  the 
learning  with  which  his  associates  credit  him,  or 
what  his  career  has  been  from  birth  to  his  sudden 
emergence  into  the  limelight,  he  is  apt  to  explode 
angrily.  Therefore,  newspaper  men  have  turned 
more  and  more  to  his  associates  for  their  knowl- 
edge of  the  man.  This  has  led  to  the  circulation 
and  acceptance  in  newspapers  and  magazines  of 
the  weirdest  legends  about  him — stories  which 
have  no  basis  at  all  in  actual  fact. 

It  was  the  job  of  the  writer  recently  to  find  out 
for  his  newspaper,  the  New  York  Herald  Tribune, 
just  who  Scott  was.  He  approached  the  task  and 
ended  it  with  no  animus  of  any  kind  against  the 
man.  But  in  the  course  of  his  investigations  he 
learned  that  Scott  himself  had  sanctioned  the 
propagation  of  many  of  the  most  striking  stories 
as  to  his  prowess  in  engineering  and  in  picaresque 
adventure  in  this  country  and  elsewhere. 

He  learned  that  the  real  Scott  was  a  man  quite 
different  from  the  Scott  who  was  being  portrayed 
to  the  public  by  associates  in  Technocracy.  This 
knowledge,  it  seemed  to  the  reporter,  made  it 
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necessary  for  the  findings  of  Technocracy  to  be 
examined  far  more  closely  than  would  otherwise 
have  been  the  case,  before  any  credence  could  be 
placed  in  them.  The  character  of  its  leader 
became  inevitably  a  part  of  any  real  understand- 
ing of  Technocracy  as  a  contribution  to  human 
knowledge,  by  which  perhaps  society  may  be  led 
out  of  the  great  depression. 

The  story  which  newspaper  men  received  from 
Scott's  friends  about  him  was  substantially  as 
follows: 

Scott  is  a  most  unusual  combination  of  practi- 
cal engineer  and  master  of  all  the  physical 
sciences.  He  is  a  graduate  of  the  University  of 
Berlin;  in  his  youth  he  attended  numerous  schools 
in  the  British  Isles  and  in  Europe.  His  father 
was  an  engineer  in  the  construction  of  the 
Berlin-to-Bagdad  Railroad.  The  father  took 
Howard  Scott  with  him  when  Scott  was  a  small 
boy,  and  taught  him  to  be  so  self-reliant  that  at 
the  age  of  eleven  he  was  traveling  all  over 
Europe  alone.  When  the  war  broke  out  in 
Europe,  Scott  was  in  Constantinople,  where  his 
family  had  considerable  property.  That  property 
was  confiscated  by  the  Young  Turks.  Previous  to 
that  Scott  had  held  important  engineering  posts 
in  the  German  chemical  industry. 

Refusing,  however,  to  exercise  his  talents  on 
behalf  of  the  Central  Empires  in  their  war  against 
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the  Allies,  Scott  fled  their  territories.  He  worked 
his  way  to  Canada  as  a  stevedore  and  identified 
himself  to  Canadian  authorities  who  were  making 
munitions.  (Another  version  of  this  war-time 
story  is  that  Scott  was  a  consulting  engineer  for 
munition  factories  in  Great  Britain.)  In  Canada, 
however,  according  to  the  technocratic  legends 
about  the  man  who  has  been  called  their  Messiah, 
Scott  speedily  proved  his  knowledge  to  the 
Ministry  of  Munitions  and  built  for  the  Domin- 
ion the  only  plant  there  making  acetone  during 
the  World  War. 

When  the  United  States  entered  the  war,  Scott 
came  back  to  the  land  of  his  birth,  being  a  Virgin- 
ian, and  placed  his  talents  at  the  disposal  of  the 
Air  Nitrates  Company,  which  was  building  a 
plant  at  Muscle  Shoals,  Alabama.  He  was  an 
engineer  and  technician  for  the  Muscle  Shoals 
project. 

Later  he  was  a  consulting  engineer  in  New 
York  City  and  was  hired  as  such  by  the  United 
States  Steel  Corporation.  He  has  earned  large 
sums  of  money  by  his  talents  and  has  spent  them 
all  on  scientific  research. 

There  are  great  gaps  in  the  stories  about  Scott, 
but  one  story,  which  has  been  perpetuated  by 
John  S.  Gambs,  the  historian  of  the  I.W.W.,  in 
his  book,  "The  Decline  of  the  I.W.W.,"  pub- 
lished by  Columbia  University,  runs  that  Scott 
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was  a  consulting  engineer  for  that  organization 
in  the  early  twenties,  telling  the  "wobblies" 
whether  it  would  be  practical  or  impractical  to 
strike  at  specific  times  in  various  industries, 
notably  in  the  copper  industry. 

According  to  Scott,  Gambs  says  in  his  book, 
the  I.W.W.  paid  him  $2,500  for  these  services. 
Later,  says  Gambs,  Scott  told  him  he  had  also 
written  for  one  of  the  I.W.W.  publications, 
informing  that  syndicalist  union  how  its  policies 
must  be  modified  to  meet  new  conditions  arising 
out  of  the  Machine  Age. 

Practically  all  of  this  story  of  Scott's  career  is 
pure  fiction.  Moreover,  it  is  comparatively  dull 
and  drab  romancing  when  compared  with  some 
of  the  more  gaudy  legends  that  are  told  in 
Greenwich  Village  concerning  him. 

One  of  these  legends  was  printed  in  December, 
1932,  by  Time,  the  news  magazine,  as  having 
been  told  by  Scott  himself  to  his  quasi-Bohemian 
cronies. 

"At  Notre  Dame,"  the  story  runs,  "the  coach 
had  a  grudge  against  me  and  kept  me  on  the 
bench.  Well,  at  the  most  important  game  of  the 
year  during  the  last  quarter  with  exactly  one 
minute  to  play,  we  were  losing.  The  coach  was 
tearing  his  hair.  He  finally  turned  to  me  and  said, 
'Go  on,  get  in  there.'  I  rushed  into  the  game, 
carried   the   ball   for   ten   rushes   eighty  yards 
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down  the  field,  and  made  that  touchdown  that 
won  the  game.  With  the  stands  in  an  uproar,  the 
coach  rushed  over  to  me  and  said,  'My  God,  who 
are  you  and  where  did  you  learn  to  play  such 
football  ?'  I  just  looked  at  him.  I  peeled  off  my 
sweater  and  showed  him  all  the  decorations  and 
medals  pinned  on  my  chest  that  I  had  won  play- 
ing football  in  England,  Turkey,  and  Germany." 

It  is  on  tales  like  these  that  the  Scott  legend 
has  grown  until  in  Bohemia  the  techno-scientist 
bids  fair  to  be  a  gorgeous,  entertaining  myth, 
traveling  down  the  ages  as  a  man  of  infinite 
abilities  and  gargantuan  feats;  the  type  of 
character  Paul  Bunyan  is  in  the  lore  of  the 
logging  camps. 

One  of  the  more  widely  circulated  Scottian 
legends  tells  how  he  shot  a  Mexican  archbishop 
when  he  was  superintending  a  construction  job  in 
Mexico  and  was  pushing  it  along  with  a  Napo- 
leonic driving  force  to  get  the  task  completed 
within  the  contracted  time  limits.  His  driving 
tactics,  requiring  labor  on  the  Sabbath,  it  seems, 
had  alienated  the  local  authorities,  so  that  one 
day,  as  Scott  was  walking  in  boots  and  sombrero 
through  the  streets  of  a  little  Mexican  town,  he 
was  ambushed. 

Swiftly  drawing  his  trusty  pistol  from  its 
holster,  he  fired  once  with  deadly  accuracy  at  an 
assailant  he  saw  beside  a  near-by  building,  only 
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to  have  another  bullet  flick  the  dust  at  his  feet. 
He  estimated  that  it  had  come  from  a  blinded 
window  above.  He  took  a  swift  shot  into  the 
blinds.  Out  into  the  street  tumbled  the  local 
archbishop,  who  had  been  inveighing  against 
him.  Recognizing  that  he  could  no  longer  exist 
safely  within  that  community,  Scott  mounted  a 
magnificent  blooded  horse  and  rode  as  on  the 
wings  of  wind  until  he  had  crossed  the  American 
border. 

Running  through  the  Scott  legends,  like  a 
single  current  gold  thread  through  a  multi- 
colored tapestry,  is  the  idea  that  the  Church  of 
Rome  recognizes  in  the  engineer-scientist-revolu- 
tionary a  deadly  enemy  to  the  validity  of  its 
world-wide  property  claims. 

In  the  story  of  Scott's  Canadian  sojourn,  in 
which  he  is  supposed  to  have  built  the  only 
acetone  plant  within  the  embattled  Dominion,  is 
a  tale  of  a  riot  in  Montreal,  precipitated  when 
some  Jesuits — no  less — shouldered  Scott's  girl 
off  a  sidewalk,  and  the  engineer  sailed  into  them 
with  fists  flying — one  man  against  many. 

There  are  numerous  other  tall  tales  clustered 
about  his  intriguing  figure,  such  as  the  modifica- 
tion he  mapped  out  in  British  munitions-making 
practice,  so  the  strains  of  wartime  manufacture 
would  be  less  wearing  on  the  young  girls  who 
were  drawn  into  the  factories  when  their  men 
were  away  at  the  battle  front. 
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Since  the  writer's  articles  on  Scott  and  Tech- 
nocracy have  appeared  in  the  Herald  Tribune,  he 
has  received  a  small  sheaf  of  letters  from  persons 
who  tell  of  meeting  Scott  through  the  past  ten 
years  in  the  smoke-filled  restaurants  of  the  Vil- 
lage, or  at  raffish  parties  in  Village  flats;  letters 
telling  of  Scottian  triumphs  as  a  dog  fancier  and 
trainer  of  thoroughbred  pups  in  scientific  kennels; 
letters  telling  how  Scott  was  the  inspiration  of 
Thorstein  Veblen  during  that  great  economist's 
later  period  of  writing;  letters  reproaching  the 
writer,  also,  for  trying  to  cast  discredit  on  a  Man 
for  the  Ages. 

The  writer  is  simply  a  newspaper  reporter,  sent 
out  to  find  what  Technocracy  is  all  about,  at 
a  time  when  it  was  beginning  to  create  its 
international  furore.  He  approached  his  task  and 
completed  it  with  no  sentiment  of  hostility 
toward  Scott,  with  whom  he  had  almost  ten 
hours  of  entertaining  conversation  and  to  whom 
he  is  indebted  for  some  weeks  of  amusing  study 
and  self-education. 

There  was  presented  by  Technocracy  to  the 
public  and  the  press  the  impression  of  a  scientific 
inquiry,  conducted  by  responsible  and  able 
scientists  and  leading  to  conclusions  of  world- 
shattering  import.  If  all  that  Technocracy  had 
said  in  its  first  publicity  about  itself  and  its 
researches  were  true,  its  arrival  on  the  American 
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scene  was  the  most  important  news  story  in 
several  generations.  In  the  grotesque  mixture  of 
scientific  learning  and  buncombe — of  truths, 
half-truths,  and  untruths — which  the  reporter 
found  was  entailed  the  bread-and-butter  job  of 
separating  in  so  far  as  possible  the  truth  from  the 
untruth,  the  valuable  and  significant  from  the 
trash  and  the  unimportant,  so  that  Technocracy 
might  be  presented  to  the  public  as  it  really  was 
instead  of  as  it  said  it  was. 

In  carrying  out  this  job,  dealing  with  an 
inquiry  reputedly  scientific,  which  was  beginning 
to  exert  some  influence  on  public  opinion 
throughout  the  country  in  a  critical  time,  it 
became  necessary  to  appraise  and  uphold  to 
public  view  the  chief  technocrat,  Howard  Scott. 
It  was  necessary  primarily  because  the  character 
of  any  job,  whether  it  is  the  conducting  of  a 
scientific  investigation,  the  making  of  a  violin,  or 
the  giving  of  a  haircut,  is  determined  in  large 
degree  by  the  character  and  capacity  of  the  man 
in  charge  of  it. 

Scott's  reticence  about  himself  was  such  that 
the  writer  had  to  turn  to  correspondents  of  his 
newspaper  in  Berlin,  Germany,  in  Florence, 
Alabama,  where  the  Muscle  Shoals  plant  was 
built,  in  Birmingham,  Alabama,  Ottawa  and 
Montreal,  Canada,  the  records  of  the  United 
States  Patent  Office,  the  Department  of  Justice 

1 08 


WHO  IS  HOWARD   SCOTT? 

files  in  Washington,  D.  C,  the  Congressional 
Record,  Gambs's  story  of  the  I.W.W.,  and  to 
interviews  with  Scott's  associates  both  within 
Technocracy  and  outside  of  it. 

Primarily  it  was  learned  that  Scott  was 
known  as  "Dr.  Scott"  at  Columbia  University 
and  in  his  Village  haunts  and  was  headlined  as 
Dr.  Scott  of  Columbia  in  cities  where  he  was 
beginning  to  lecture.  His  associates,  and  re- 
porters who  had  interviewed  him,  were  under 
the  impression  he  was  either  a  Doctor  of  Science 
from  the  University  of  Berlin  or  a  Doctor  of 
Engineering  from  the  Technische  Hochschule 
of  Charlottenburg,  a  celebrated  engineering 
school  on  the  outskirts  of  the  German  capital. 
Inquiry  at  both  these  institutions  brought  the 
information  that  Scott  was  not  a  graduate  of 
either. 

Dr.  Rautenstrauch,  who  invited  Scott  into 
the  Engineering  Building  of  Columbia  Univer- 
sity, to  conduct  his  Energy  Survey  of  North 
America  there,  referred  to  Scott  as  Dr.  Scott  in 
conversations  with  the  writer.  Asked  why  he 
called  him  "Doctor,"  the  professor  said  he  was 
informed  Scott  was  a  Doctor  of  Engineering 
from  Charlottenburg. 

Informed  by  the  writer  that  the  Technische 
Hochschule  denied  it,  the  professor  said,  "Why, 
Scott  told  me  so  himself.  And  King  Hubbert 
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certified  to  me  he  was."  M.  King  Hubbert,  a 
teacher  of  geophysics  at  Columbia,  has  already 
been  referred  to.  Later  Hubbert  denied  that  he 
knew  Scott  was  the  holder  of  an  academic  degree, 
but  in  Scott's  presence  informed  the  writer  there 
was  one  thing  for  which  he  would  vouch 
absolutely. 

"Scott  has  the  greatest  amount  of  knowledge 
of  the  physical  sciences  of  anyone  I  have  ever 
met,"  he  said.  "I  would  testify  anywhere  as  to 
his  scientific  attainments." 

Another  widely  circulated  story  about  Scott 
was  the  yarn  about  his  boyhood  training  as  son 
of  the  engineer  in  charge  of  building  the  Berlin- 
Bagdad  railway.  Scott  told  that  one,  himself,  to 
Frank  E.  Vanderlip,  the  financier.  Mr.  Vanderlip 
narrated  it  to  the  writer,  some  time  after  he  had 
entertained  Scott  in  his  home  to  learn  about 
Technocracy. 

"I  have  recognized  that  Scott  was  a  very 
strange  person,"  Mr.  Vanderlip  said,  "and  prob- 
ably a  bit  of  a  social  rebel,  but  that  made  no 
difference  if  he  was  actually  conducting  a  survey 
which  would  disclose  important  facts.  He  told 
me  a  story  about  his  boyhood  that  might  explain 
how  unusual  he  was — a  very  cruel  story  about 
his  boyhood  training. 

"His  father,  it  seems,  who  was  engineer  for 
the   Berlin-Bagdad   railway,   believed   the  boy 
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should  be  taught  as  early  as  possible  to  be  self- 
reliant.  One  day  when  Scott  was  eleven  years  old, 
he  told  me,  he  and  his  father  were  in  Paris 
together,  and  his  father  was  going  to  Vienna. 
The  father  gave  Scott  money  enough  to  take 
the  boy  there  and  told  him  he  was  to  take  com- 
plete charge  of  his  own  traveling.  When  they 
were  all  packed  up  and  at  the  railroad  station, 
and  the  train  had  arrived,  the  father  presented 
his  ticket  at  the  gate.  The  boy  had  failed  to  buy 
his  ticket.  Well,  good-bye,'  said  the  father, 
'you'll  have  to  learn  to  do  these  things,'  and  left 
the  lad  standing  there.  The  boy  later  got  a 
ticket  and  was  able  to  reach  Vienna  and  join  his 
father,  but  it  struck  me  as  a  very  cruel  training — 
one  calculated  to  make  a  child  very  peculiar." 

When  the  writer  was  informed  that  Scott's 
father  could  not  have  been  the  engineer  in  charge 
of  constructing  the  Berlin-Bagdad  railroad,  since 
that  person  was  a  man  of  quite  another  name 
than  Scott,  a  man  now  a  high  official  of  the 
Pennsylvania  Railroad,  who  had  never  heard  of  a 
railroad  engineer  named  Scott,  he  challenged 
Scott  directly  as  to  the  validity  of  the  story. 

Scott  admitted  it  was  not  so.  He  admitted 
also  that  he  never  had  received  an  academic 
degree,  from  either  a  German  institution  of 
higher  learning  or  any  other,  and  said  he  was 
called  "Doctor"  merely  because  at  Columbia 
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everybody  was  so  called,  or  was  called 
"Professor." 

The  legend  about  Scott's  having  built  the 
only  acetone  plant  in  the  Canadian  munitions 
set-up  was  punctured  similarly,  when  it  was 
learned  in  Ottawa  and  Montreal  that  there 
were  three  plants  making  acetone  in  the  Domin- 
ion during  the  World  War  and  that  nobody  in 
authority  in  the  business  of  making  munitions 
ever  had  heard  of  Howard  Scott.  The  technocrat 
was  then  asked  point-blank  about  the  myth,  in 
the  presence  of  witnesses.  He  said  he  never  had 
been  in  the  Canadian  munitions  industry.  He 
could  not  imagine,  he  said,  how  this  story  about 
himself  had  started. 

In  like  fashion,  a  little  investigation  blew  up 
the  fantasy  about  Scott's  having  been  "Engineer 
and  technician  for  the  Muscle  Shoals  project," 
in  so  far  as  "engineer  and  technician"  meant 
anything  more  than  foreman  for  a  few  months 
of  a  cement-pouring  gang,  before  he  was 
discharged. 

The  explosion  of  that  yarn  had  its  humorous 
aspects.  The  writer,  in  his  capacity  as  reporter, 
communicated  with  correspondents  in  Birming- 
ham, Alabama,  and  Florence,  Alabama.  Florence, 
Alabama,  is  the  town  where  Plant  2  of  the  Mus- 
cle Shoals  development  was  built  by  the  Air 
Nitrates  Corporation  during  World  War  time. 
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Investigation  in  both  these  places  revealed  that 
no  one  there  connected  with  the  Muscle  Shoals 
project  could  be  found  who  ever  had  heard  of 
Scott,  although  by  the  time  of  the  inquiry  he 
was  being  exploited  in  some  of  the  magazines  in 
terms  which  gave  the  impression  that  he  was  a 
major  factor  in  building  the  plant. 

Having  drawn  from  Scott  the  admission  that 
some  of  the  picturesque  romances  about  him 
were  nothing  but  pure  inventions,  the  writer 
informed  Scott  bluntly  that  no  trace  of  his  ever 
being  at  Muscle  Shoals  could  be  found.  The 
technocrat  insisted  that  although  it  was  true  he 
never  had  held  an  important  position,  either  at 
Muscle  Shoals  or  anythere  else,  he  had  been  an 
"equipment  engineer"  employed  by  the  Air 
Nitrates  Corporation  at  Plant  2  and  later  had 
worked  for  the  American  Cyanamid  Company, 
in  New  York  City,  as  assistant  to  Dr.  W.  S. 
Landis,  its  chief  engineer. 

Checking  on  these  stories,  the  writer  found 
Dr.  Landis,  who  said  he  could  not  remember  that 
Scott  ever  had  worked  for  him  in  New  York,  but 
recalled  the  man  at  Muscle  Shoals  as  a  strange 
character  who  insisted  "on  packing  a  gun," 
and  who  talked  so  strangely  that  the  other  work- 
men complained  he  was  a  German  spy. 

"He  was  only  there  a  few  months,  and  he  got 
to  be  a  nuisance,"  Dr.  Landis  said,  "so  he  was 
discharged." 
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In  the  meantime  Scott  had  told  the  writer  that 
the  Congressional  Record  contained  proof  that 
he  had  been  an  equipment  engineer  at  Muscle 
Shoals.  The  writer  could  not  find  in  a  swift  sur- 
vey of  the  Congressional  inquiry  into  the  build- 
ing of  Muscle  Shoals  any  testimony  on  this  point, 
but  he  was  enabled  by  the  "tip"  from  Scott 
himself  to  find  one  passage  in  the  record  indi- 
cating something  of  the  figure  Scott  cut  in  that 
great  war-time  effort. 

It  was  contained  in  an  account  of  a  hearing  at 
Florence,  Alabama,  Friday,  January  23,  1920, 
by  Sub-committee  5  of  the  House  of  Repre- 
sentatives, in  the  second  session  of  the  Sixty- 
sixth  Congress.  Representative  William  J.  Gra- 
ham was  chairman  of  this  committee,  and 
Representatives  Albert  Jefferis  and  Finis  J. 
Garrett  were  members  attending  the  hearing 
with  him,  trying  to  unearth  skullduggery  in  the 
building  of  the  plant. 

One  witness  before  them  was  J.  G.  Mackenzie 
of  Sheffield,  Alabama,  a  construction  super- 
intendent by  occupation,  but  a  government 
inspector  of  mechanical  installations  at  Muscle 
Shoals,  working  for  the  Ordnance  Department. 
He  was  employed  at  Nitrate  Plant  2,  where 
Scott  worked. 

Mackenzie  told  the  House  Committee  that 
he  was  under  instructions  to  make  a  survey  of 
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the  plant  every  day  to  see  what  was  being  done 
in  the  way  of  installing  machinery  there  and  at 
the  close  of  each  day  to  make  a  report  to  his 
commanding  officer. 

"We  were  not  allowed  to  call  to  the  attention 
of  any  one  of  the  Air  Nitrate  officials  or  the 
contractors  any  faulty  construction,"  he  said. 
He  told  of  disliking  to  stand  by  and  observe  jobs 
being  shoddily  done.  He  said  he  "got  pretty 
hot  under  the  collar"  several  times. 

It  was  the  inspection  of  one  of  these  shoddy 
jobs  that  led  him  to  Howard  Scott.  Scott,  he 
told  the  Congressman,  was  in  charge  of  a  gang 
pouring  cement  as  the  base  of  a  crusher.  Mac- 
kenzie, inspecting  the  installation  of  the  crusher, 
found  that  fire  clay  was  being  used,  and  protested. 

"I  reported  to  Lieutenant  Ansorg,"  he  said, 
"that  instead  of  using  cement  they  were  using 
fire  clay,  and  he  said  he  would  look  into  it  right 
away.  I  left  him  and  went  and  saw  Howard  Scott 
who  was  in  charge  of  the  cement  and  asked  him 
if  he  was  aware  that  they  were  not  using  it  as 
grouting  for  the  crusher.  He  said  it  was  cement." 

At  another  time  Mackenzie  said  he  found  that 
the  grouting  which  was  to  go  under  the  crusher 
under  Scott's  supervision  was  not  made  to  the 
proper  consistency  so  that  it  would  flow.  He 
saw  Scott  and  Scott  protested  that  nothing  better 
could  be  done.  Later  Mackenzie  said  when  he 
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went  on  the  job  as  a  construction  superintend- 
ent's assistant,  one  of  the  first  jobs  he  had  to  do 
was  to  correct  Scott's  bungled  work,  towing  the 
blocks  off  the  foundation,  lifting  them  up,  and 
pouring  the  grouting  in  correctly  at  a  cost  of 
$250  to  $300. 

From  this  point,  Mr.  Mackenzie's  testimony- 
runs  as  follows: 

"This  man  Scott,  who  was  an  assistant  to 
Mr.  Fisk,  was  a  very  incapable  man.  He  had  men 
under  him  who  were  working  out  their  classi- 
fications. In  one  specific  instance  he  had  a  young 
fellow  working  in  his  office  as  a  stenographer 
and  being  carried  on  the  pay  rolls  as  a  steam 
fitter  at  75  cents  an  hour  for  the  first  eight  hours 
and  time  and  a  half  after  that,  and  at  this  time 
they  were  working  about  eleven  hours  a 
day." 

The  witness  declared  that  a  Mr.  Gaffney,  who 
was  superintendent  of  a  lime-kiln  group  in  the 
construction  job,  told  him  that  Scott  had  sent 
"a  bunch  of  men  to  the  lime-kiln  group  and 
maliciously  misplaced  the  stuff  sent  there  and 
scattered  it  around  the  plant." 

"I  have  only  Mr.  Gaffney's  word  for  this," 
Mackenzie  said,  "but  I  do  know  it  to  be  true 
that  when  the  Number  2  kiln  was  placed  on 
foundations  we  were  some  two  or  three  days  in 
locating  the  bearing." 
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The  search  of  the  Congressional  Record,  there- 
fore, did  not  disclose  to  the  writer  what  Scott 
said  it  would.  It  disclosed  merely  that  his  so- 
called  engineering  at  Muscle  Shoals  consisted 
in  being  an  overseer  of  a  cement-pouring  gang 
for  some  time,  and  that  he  had  been  accused  by 
his  associates  there  of  both  inefficiency  and 
malicious  mischief,  or,  in  other  words,  of  sabo- 
tage in  war  time. 

Having  found  out  numerous  things  that  Scott 
was  not,  some  few  things  were  discovered  as  to 
who  Scott  was.  Among  the  many  entertaining 
conversationalists  who  have  added  to  the  joys 
of  Bohemia  in  the  restaurants  of  Greenwich 
Village,  Scott  has  been  no  mean  figure  in  the 
last  few  years.  His  picaresque  tales  have  been 
for  a  decade  the  delight  of  persons  hearing  them 
for  the  first  few  times  at  Lee  Chumley's,  the 
"Meeting  Place,"  on  Bedford  Street;  at  Van's, 
on  Fourteenth  Street  between  Sixth  and  Seventh 
Avenues,  and  in  some  of  the  apartments  which 
have  been  centers  of  technocratic  learning  as 
interpreted  by  its  principal  prophet. 

For  a  time  he  supported  himself  in  partnership 
with  a  German  by  a  small  business  called  the 
Duron  Chemical  Company,  located  at  Pompton, 
New  Jersey,  which  manufactured  floor  polish. 
The  floor  polish  was  said  to  have  been  excellent. 
Columbia  Presbyterian  Medical  Center  and  the 
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New  York  Herald  Tribune  bought  some.  Scott's 
job  was  to  deliver  the  goods.  It  interfered  appar- 
ently with  his  technocratic  researches  and  he 
abandoned  it. 

These  ascertainable  facts  about  Scott  do  not 
present  a  fair  or  accurate  picture  for  appraisal 
of  the  man  and  his  work.  There  may  well  be 
some  considerable  element  of  real  greatness 
in  him.  Certainly  through  his  capacity  for 
dramatizing  a  large  and  growing  body  of  thought 
in  the  minds  of  many  men  and  forcing  it  upon 
the  attention  of  the  country  at  large,  he  has 
performed  a  valuable  service.  It  is  sometimes 
said  that  many  little  men  have  ideas,  but  that 
ideas  are  the  possessors  of  great  men.  Scott  is 
peculiarly  a  person  possessed  by  an  idea. 

There  is  a  demon  in  him  that  cannot  be 
exorcised  except  by  its  expression.  As  to  the 
character  of  the  demon,  it  is  very  human, 
acutely  intelligent,  and  emotionally  rebellious. 
It  looks  out  on  a  world  in  which  all  the  material 
resources  for  giving  the  vast  masses  of  mankind 
some  degree  of  security  and  comfort  are  avail- 
able. It  finds  man  increasingly  insecure,  whatever 
may  be  said  for  his  possession  of  comforts.  It 
resents  the  obvious  inequities  of  distribution 
as  iniquitous.  It  has  a  faith  in  science  which  is 
coming  to  be  the  modern  god.  From  its  faith 
in  science  it  derives  an  awe  of  the  scientist 
as  the  priest  of  the  modern  god.  Like  the  priest- 
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hood  of  old  religions,  the  modern  scientists 
are  turning  mystic.  They  have  even  adopted 
a  lingo  of  mysticism  too  deep  for  the  average 
man  to  comprehend,  and  this  may  be  one  reason 
why  Scott's  writings  in  the  Living  Age  and  else- 
where are  so  unintelligible. 

What  is  important  and  significant  about  the 
driving  force  within  Scott,  giving  life  and  social 
significance  to  the  movement  of  Technocracy, 
is  that  it  expresses  new  truth  that  was  not 
true  as  recently  as  a  century  ago;  new  truth 
that  will  not  be  stilled  and  will  not  be  downed. 
If  Scott,  as  the  most  dramatic  bearer  of  this 
new  message,  incurs  the  sufferings  which  men 
have  always  meted  out  to  variants,  or  to  the 
prophets  of  a  new  day,  he  can  well  afford  to 
endure  them.  He  has  placed  himself  in  a  position 
as  a  public  figure  where  the  fierce  lime-light  of 
mass  scrutiny  beats  upon  him.  Few  men  now 
or  ever  would  relish  having  all  the  idiosyncrasies 
of  their  personal  lives  revealed  to  everyone. 
It  is  the  price  of  being  a  public  figure. 

It  matters  little  in  the  long  run  what  this 
reporter  or  others  may  say  about  the  man, 
Howard  Scott,  or  what  the  facts  of  his  career 
have  been.  If  he  has  some  unique  contribution, 
peculiarly  his,  to  make  to  the  slow  upward 
march  of  humanity  from  bestial  origins  toward 
a  state  perhaps  a  little  lower  than  that  of  the 
angels,  his  place  in  the  history  of  his  time  is  fixed. 
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THE    BIBLE     OF    TECHNOCRACY 

The  original  gospel,  from  which  the  theories 
of  Technocracy  have  been  developed  and 
which  has  shaped  its  chosen  task  of  gathering 
economic  data,  seems  to  be  a  small  book  called 
"The  Engineers  and  the  Price  System,"  written 
by  the  late  Thorstein  Veblen  originally  in  1919, 
as  a  series  of  articles  for  the  Dial. 

Scott  and  Scott's  friends  have  asserted  that 
Veblen  wrote  these  articles  as  a  result  of  his 
conversations  with  the  technocrat-in-chief  and 
that  the  ideas  in  the  work  are  very  largely 
Scott's. 

When  this  writer  first  approached  the  study 
of  Technocracy,  he  was  told  by  Frederick 
Ackerman  to  read  "The  Engineers  and  the 
Price  System"  if  he  wanted  to  know  what 
Technocracy  was  all  about. 

The  subject  matter  of  the  volume  is  a  savagely 
ironic  attack  on  the  management  of  industry 
by  representatives  of  the  owners,  followed  by 
the  perfectly  serious  proposal  that  engineers 
who  constitute  the  "general  staff"  of  modern 
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technological  industry  form  a  Soviet,  and  educate 
the  public  by  gradually  developed  research 
and  publicity  into  those  defects  in  the  capitalist 
order  which  Veblen  believed  made  it  an  abomina- 
tion. When  a  ripe  time  appeared,  Veblen 
suggested,  the  technicians  could  lead  the  forces 
of  labor  in  seizing  control  of  production,  abolish- 
ing property  rights,  in  so  far  as  they  could 
be  exercised  for  profit,  and  in  ending  "the 
price  system." 

Veblen  held  that  modern  mechanical  industry 
is  something  completely  different  from  industry 
prior  to  the  Machine  Age.  "The  mechanical 
industry  of  the  new  order  is  inordinately  pro- 
ductive," he  said,  "so  the  rate  and  volume 
of  output  have  to  be  regulated  with  a  view  to 
what  the  traffic  will  bear — that  is  to  say  what 
will  yield  the  largest  net  return  in  terms  of 
price  to  the  business  men  who  manage  the 
country's  industrial  system." 

Otherwise  there  will  be  overproduction,  busi- 
ness depression,  and  consequent  hard  times  all 
around.  Overproduction  does  not  really  mean 
the  production  of  too  much,  but  merely  the 
production  of  more  than  the  market  can  con- 
sume at  a  price  which  will  make  profits  for 
the  managers  of  industry.  Therefore,  the  man- 
agers of  the  country's  industry  habitually  sabo- 
tage or  conscientiously  withdraw  their  efficiency 

121 


WHAT  IS  TECHNOCRACY? 

I 

from  business   in  order  to  create  an   artificial 

scarcity  and  profitable  prices. 

Under  the  management  of  industry  in  accord-  t 
ance  with  the  price  system  by  persons  seeking  < 
a  profit,  the  industrial  system  of  no  country   . 
is   allowed   to   work   at   full   capacity   for   any 
appreciable   length   of   time.   As   long   as   such 
management    exists    there    will    always    be    a 
margin  of  unemployment  in  both  plant  and  man 
power.  As  far  as  interfering  with  the  rightful 
business   of  industry  is  concerned,  Veblen  saw 
very  little  difference  between  strikes,  lockouts, 
wilful  sabotage  by  disgruntled  workmen,   and 
such  legal  devices  as  protective  tariffs. 

A  protective  tariff,  he  said,  is  a  typical  con- 
spiracy in  restraint  of  trade.  As  he  looked  back 
over  the  history  of  industry,  he  saw  that  the 
control  of  output  or  the  wilful  limitation  of 
production  in  order  to  insure  profits  began  to 
increase  about  the  time  that  individual  business, 
generally  competitive,  gave  way  to  business 
under  corporation  management. 

Putting  the  brakes  on  the  natural  tendency 
of  modern  industry  to  produce  everything  that 
is  needed  at  lower  and  lower  prices  he  found 
was  one  of  the  natural  objects  of  corporate 
organization,  whereby  large  sections  of  any 
industry  could  be  brought  under  the  control 
of  a  few  persons.  Because  of  their  training  in 
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business  of  this  sort,  and  the  ideas  of  business 
to  which  they  have  become  accustomed,  he 
held,  business  men  are  incapable  of  viewing 
the  country's  industrial  processes  in  their  true 
and  rightful  nature.  Moreover,  because  industrial 
production  is  increasingly  technical,  fewer  and 
fewer  business  men  understand  completely  the 
enterprises  of  which  they  are  a  part. 

"They  are  experts  in  prices  and  profits  and 
financial  maneuvers,"  said  Veblen,  "and  yet 
the  final  discretion  in  all  questions  of  industrial 
policy  continues  to  rest  in  their  hands.  They 
are  by  training  and  interest  captains  of  finance. 
Yet  with  no  competent  grasp  of  the  industrial 
arts,  they  continue  to  exercise  a  plenary  dis- 
cretion as  captains  of  industry.  They  are  un- 
remittingly engaged  in  a  routine  of  acquisition 
in  which  they  habitually  reach  their  ends  by 
a  shrewd  restriction  of  output,  and  yet  they 
continue  to  be  entrusted  with  the  country's 
industrial  welfare  which  calls  for  maximum 
production." 

Beyond  the  method  by  which  business  man- 
agement seeks  profit  through  limitation  of 
output,  Veblen  says,  management  also  tries 
continually  to  lower  the  production  cost  of 
increased  output.  Involved  in  production  costs 
are  the  wages  and  salaries  paid  to  workers  who 
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in  their  turn  constitute  the  bulk  of  the  con- 
suming power  of  the  public. 

As  the  labor  costs  of  production  are  diminished, 
the  consuming  power  of  the  public  is  diminished. 
Veblen  inveighed  against  the  increasing  tendency 
to  centralize  control  of  business  in  the  hands 
of  the  bankers,  holding  that  they  are  even 
farther  removed  from  the  knowledge  of  indus- 
trial processes  than  are  the  manufacturers  or 
industrialists. 

Bankers  are  coming  increasingly  into  the  con- 
trol of  industry,  he  pointed  out  in  1919,  and 
managing  it  for  their  own  purposes.  Moreover, 
their  management  is  ignorant. 

Veblen  maintained  that  modern  industry  is 
primarily  a  system  of  interlocking  mechanical 
processes.  It  is  primarily  an  organization  of 
mechanical  powers  and  material  resources  rather 
than  of  skilled  craftsmen  and  tools.  In  this 
organization  only  one  group  of  persons  is  in- 
dispensable for  command.  That  group  is  the 
technological  specialists  who  supervise  the  work- 
ing of  the  factory  system  and  all  of  its  producing 
parts. 

The  modern  industrial  system  has  grown  to  be 
a  world-wide  mechanism,  Veblen  declared,  and 
any  degree  of  obstruction,  diversion,  or  with- 
holding of  any  available  industrial  force  with  a 
view  to  special  gain  of  any  nation  or  investor, 
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unavoidably  brings  on  dislocations  in  the  system 
as  a  whole.  Dislocation  for  private  advantage 
involves  a  disproportionate  lowering  of  the 
system's  working  efficiency  and  a  loss  to  every- 
one. Statesmen  are  now  at  work  diverting  and 
obstructing  the  working  forces  of  the  industrial 
system  for  the  special  advantage  of  one  nation  or 
another  at  the  cost  of  the  rest.  Captains  of 
finance  are  working  at  cross  purposes  and  in 
collusion  to  divert  whatever  they  can  to  the 
special  gain  of  the  interests  they  represent  at 
any  cost  to  other  people.  Therefore,  the  world's 
industrial  system  is  deliberately  handicapped  by 
quarreling,  misdirection,  by  unemployment  of 
material  resources,  equipment,  and  man  power  at 
every  spot  where  statesmen  or  captains  of  finance 
can  touch  the  mechanism. 

All  civilized  peoples  are  suffering  privation 
because  their  general  staff  of  industrial  experts, 
the  technologists,  who  are  actually  and  intel- 
ligently at  the  head  of  industries  or  departments 
of  industries,  are  required  to  take  orders  from 
statesmen  and  financiers,  who  are  continuously 
sabotaging  the  plant. 

As  far  back  as  1919  Veblen  held  the  opinion 
that  the  interference  with  industry  by  financiers 
and  statesmen  had  become  so  serious  that 
a  complete  collapse  of  the  industrial  life  of  the 
world  might  be  considered  fairly  imminent. 
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"In  effect  the  progressive  advance  of  this 
industrial  system  toward  an  all-inclusive  me- 
chanical balance  of  interlocking  processes," 
his  book  goes  on,  "appears  to  be  approaching  a 
critical  pass  beyond  which  it  will  no  longer  be 
practicable  to  leave  its  control  in  the  hands  of 
business  men,  working  at  cross  purposes  for 
private  gain,  or  to  entrust  its  continued  adminis- 
tration to  others  than  suitably  trained  tech- 
nological experts,  production  engineers  without 
a  commercial  interest." 

Veblen  held  that  one  factor  in  modern  produc- 
tion which  was  ignored  by  business  management 
was  a  thing  called  the  state  of  the  mechanical 
arts,  technology,  or  the  state  of  the  industrial 
arts.  He  found  that  this  state  of  the  mechanical 
arts  at  any  time  was  in  an  eminent  sense  public 
property  rather  than  private  property.  It  con- 
sisted of  a  joint  stock  of  knowledge  and  expe- 
rience, held  in  common  by  civilized  peoples. 
Moreover,  he  found  that  the  community  at  large 
had  a  special  claim  on  the  labors  of  technologists 
without  whom,  he  said,  captains  of  industry 
and  finance  would  be  helpless  to  manage  produc- 
tion. These  technologists,  he  noted,  are  born, 
bred,  and  trained  at  the  cost  of  the  community 
at  large  and  they  draw  their  requisite  special 
knowledge  from  the  community's  joint  stock  of 
accumulated  experience. 
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The  material  welfare  of  the  community,  he 
pointed  out,  is  completely  bound  up  with  the 
proper  working  of  the  industrial  system,  and 
in  his  view  it  would  be  to  the  interest  of  the 
community  to  have  industry  under  the  unre- 
served control  of  the  technical  men  or  engineers 
who  alone  are  competent  to  manage  it. 

Despite  this  fact,  it  is  within  the  power  of  the 
financial  and  business  management  of  industry 
to  hire  and  "fire"  technical  experts,  and  to 
dispose  of  the  product  of  industry  for  other  pur- 
poses than  the  common  good.  It  is  an  open 
secret,  Veblen  declared,  that  with  a  reasonably 
free  hand,  the  production  experts  could  readily 
increase  the  ordinary  output  of  industry  by 
several  fold,  certainly  by  300  per  cent  and  per- 
haps by  1,200  per  cent  of  current  levels  of  output. 

The  wish  perhaps  being  father  to  the  thought, 
Veblen  asserted  that  he  detected  some  drawing 
together  of  engineers  who  had  been  made 
the  butt  of  financial  mismanagement,  to  consider 
whether  or  not  they  and  not  the  financiers 
should  be  the  masters  of  industry. 

The  engineers,  he  said,  are  beginning  to  under- 
stand that  commercial  expediency  has  nothing 
better  to  contribute  to  their  work  than  so  much 
lag,  leap,  and  friction.  Credit  obligations  and 
financial  transactions  "rest  on  certain  principles 
of  legal  formality  which  have  been  handed  down 
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from  the  eighteenth  century,  and  which  therefore 
antedate  mechanical  industry,  and  carry  no 
secure  conviction  to  men  trained  in  the  logic  of 
that  industry.  Within  the  technological  system  of 
tangible  performance,  corporation  finance  and 
all  its  workings  are  completely  idle.  It  all  comes 
into  the  working  scheme  of  the  engineers  only 
as  a  gratuitous  intrusion  which  could  be  barred 
out  without  deranging  the  work  at  any  point, 
providing  only  that  men  made  up  their  minds 
to  that  effect — that  is  to  say,  the  make-believe  of 
absentee  ownership  were  discontinued." 

Veblen  professed  to  believe  that  sooner  or 
later  engineers  would  realize  that  they  consti- 
tuted a  special  guild  in  whose  hands  lay  the 
material  fortunes  of  all  the  civilized  people. 
Sooner  or  later,  they  would  revolt  against  the 
ownership  of  industry  by  persons  who  used  it 
only  for  profit  and  private  gain  at  the  expense  of 
the  public  at  large. 

"So  long  as  ownership  of  resources  and  in- 
dustrial plant  is  allowed,"  Veblen  pointed  out 
"or  so  long  as  it  is  allowed  any  degree  of  control 
or  consideration  in  the  conduct  of  industry, 
nothing  more  substantial  can  come  of  any  read- 
justment than  a  concessive  mitigation  of  the 
owner's  interference."  The  material  welfare  of 
the  community,  and  not  the  least  of  the  work- 
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men,  turns  on  the  due  working  of  this  industrial 
system  without  such  interference. 

The  customary  right  of  ownership,  by  virtue 
of  which  the  vested  interests  continue  to  control 
the  industrial  system  for  the  benefit  of  the  kept 
classes,  belongs  to  an  older  order  of  things  than 
the  mechanical  industry.  It  has  come  out  of  a 
past  that  was  made  up  of  small  things  and 
traditional  make-believe.  For  all  the  purposes  of 
the  tangible  performance  which  makes  up  the 
technologist's  world,  it  is  useless.  Given  due 
time  for  irritation,  it  should  by  no  means  be 
surprising  if  the  engineers  were  provoked  to 
put  their  heads  together  and  disallow  that 
large  absentee  ownership  that  makes  up  the 
vested  interests  and  unmakes  the  industrial 
system.  Back  of  the  engineers  in  seizing  control 
of  industry,  Veblen  predicted,  would  stand  the 
massed  and  rough-handed  legions  of  the  indus- 
trial rank  and  file,  ill  at  ease  and  looking  for 
new  things. 

From  these  premises  that  the  claims  of  in- 
dustrial ownership  and  finance  merited  no 
consideration,  that  the  technologists  were  the 
only  persons  capable  of  carrying  on  the  industrial 
system  efficiently,  and  the  financiers  and  business 
managers  were  a  hindrance  rather  than  a  help, 
and  that  the  day  would  come  when  the  trained 
workers  in  industry  would  revolt,  Veblen  turned 
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to  a  discussion  of  the  conditions  that  would 
bring  about  such  a  revolt.  He  discussed  what 
needed  to  be  done  by  a  Soviet  of  engineers  and 
technological  workers  to  speed  the  arrival  of  a 
completely  new  order  of  things. 

Wherever  the  mechanical  industry  has  taken 
decisive  effect,  in  America  and  in  two  or  three 
industrialized  regions  of  Europe,  Veblen  con- 
tended, the  community  lives  from  hand  to 
mouth  in  such  a  way  that  its  livelihood  depends 
on  the  working  of  its  industrial  system  from 
day  to  day.  In  such  a  case  serious  disturbance 
and  derangement  of  production  are  always  easily 
brought  on  and  always  bring  immediate 
hardship  on  large  sections  of  the  community. 

A  revolutionary  overthrow  of  the  existing 
system,  if  it  is  to  achieve  even  a  transient  success 
must  be  managed  by  a  group  who  would  be  in  a 
position  from  the  beginning  to  overcome  the 
derangement  of  industry  which  it  had  caused  by 
revolt  and  to  provide  a  different,  sufficiently 
productive  conduct  of  the  system  to  satisfy  the 
community.  In  other  words  revolutionary  over- 
throw would  be  possible  in  America  only  when 
the  technologists  decreed. 

Veblen  concluded  his  book  with  what  he  called 
"A  memorandum  on  a  practical  Soviet  of 
technicians."  In  view  of  the  personnel  of 
Technocracy  and  the  charts  which  it  is  producing 
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at  Columbia  University  this  chapter  is  particu- 
larly significant. 

"Any  plan  of  action  that  shall  hope  to  meet 
the  requirements  of  the  case,"  Veblen  said, 
"must  necessarily  have  the  benefit  of  mature 
deliberations  among  the  technicians  who  are 
competent  to  initiate  such  an  enterprise.  It  must 
set  up  practicable  organization  tables,  covering 
the  country's  industry  in  some  detail — energy 
resources,  materials,  and  man  power,  and  it  must 
also  engage  the  aggressive  support  of  the  trained 
men  at  work  in  transportation,  mining,  and  the 
greater  mechanical  industries." 

Are  these  charts  to  which  Veblen  referred,  on 
energy  resources,  materials,  and  man  power,  the 
charts  which  Scott  is  drawing  up  in  what  he  calls 
the  Energy  Survey  of  North  America  ? 

Furthermore,  in  considering  what  would  be 
needful  in  the  work  of  a  Soviet  of  engineers  to 
take  over  the  government  of  the  United  States, 
Veblen  said  they  would  need  production  econo- 
mists. By  production  economists  he  meant 
advisors  who  had  considered  industry  from  the 
standpoint  of  a  new  school  of  economics  in  which 
considerations  of  commercial  expediency  and 
price  would  be  disallowed. 

Are  the  rudiments  of  this  new  school  of 
economic  thought  in  the  United  States  dis- 
cernible in  the  writings  of  Ackerman,  Jones,  and 
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Scott,  who  were  Veblen's  associates  at  the  time 
he  was  writing  his  revolutionary  doctrines  ? 

Once  granted  a  group  of  engineers  and  a  new 
school  of  economists,  Veblen  said,  two  main  lines 
of  preparation  for  the  dawn  of  the  great  new  day- 
would  be  necessary.  The  first  was  an  inquiry  into 
existing  conditions,  and  into  available  ways  and 
means  of  changing  them;  and  the  second  was  the 
setting  up  of  practicable  organization  tables  and 
a  survey  of  available  personnel. 

"This  contemplated  inquiry  will,  of  course, 
also  be  useful  in  the  way  of  publicity,"  he  went 
on,  "to  show  concretely  and  convincingly  what 
are  the  inherent  defects  of  the  present  business- 
like control  of  industry,  why  these  defects  are 
inseparable  from  a  business-like  control  under 
existing  circumstances,  and  what  may  fairly  be 
expected  of  an  industrial  management  which 
takes  no  account  of  absentee  ownership." 

In  that  paragraph,  it  is  quite  possible,  is  some 
explanation  of  the  fact  that  Technocracy,  under 
the  leadership  of  Scott,  has  welcomed  publicity 
concerning  its  inquiry  long  before  the  scientific 
conclusions  obtained  from  any  survey  at  Columbia 
have  been  presented.  As  the  fragmentary  data  of 
Technocracy  have  been  placed  before  the  public, 
they  have  been  a  propaganda  of  panic  in  a  time 
when  business  is  having  the  jitters. 
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Scott  and  his  fellow  technocrats  have  flashed  a 
small  number  of  charts  before  groups  of  business 
men  and  before  reporters  with  access  to  the 
public  ear.  These  charts  have  contained  demon- 
strable errors.  Scott  admits  they  need  consider- 
able checking  before  they  are  made  public  as  the 
exact  scientific  conclusions  of  the  investigation. 
The  most  alarming  predictions  of  chaos  and 
social  disaster  within  the  next  eighteen  months 
to  two  years  have  been  made. 

A  serious  study  of  the  country's  energy 
resources,  their  application  to  industry,  and  the 
available  man  power  in  industry  today  would 
undoubtedly  be  valuable.  In  view,  however,  of 
Scott's  avowed  connection  with  the  writing  of 
"The  Engineers  and  the  Price  System,"  and 
of  Ackerman's  association  with  Veblen's  theories 
that  the  price  system  must  be  disallowed,  it  is 
very  evident  that  there  is  some  force  working  in 
Technocracy  that  is  not  entirely  a  scientific 
inquiry. 

It  is  a  characteristic  of  science  that  its  conclu- 
sions are  drawn  from  an  unbiased  survey  of  facts. 
The  conclusions  of  Technocracy  were  reached 
long  before  there  was  any  serious  study  of  those 
facts  which  it  is  presenting.  Technocracy's  study 
of  the  facts,  such  as  it  may  be,  has  been  shaped  in 
order  to  demonstrate  conclusions  reached  by  the 
group  or  some  parts  of  it  twelve  years  ago. 
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Those    conclusions    were    that    this    country    ^ 
would   be  better  off  with  an  overthrow  of  the 
capitalist   order   and   with    management   by   a 
Soviet  of  engineers.  As  long,  then,  as  Scott  is  the    | 
prophet  and  leader  of  Technocracy,  are  not  all  its 
data  and  conclusions  open  to  suspicion  ? 
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However  novel  the  ideas  of  Technocracy  may 
seem  to  the  man  on  the  street,  there  is 
nothing  actually  new  in  any  that  the  technocrats 
have  yet  revealed.  The  Bible  of  the  movement,  as 
we  have  seen,  is  the  work  of  the  late  Thorstein 
Veblen.  Accompanying  this  writing  in  the  litera- 
ture and  thought  of  the  last  decade  or  longer  are 
other  writings,  some  of  them  by  men  quite  as 
eminent  and  reputable,  and  others  the  work  of 
acute  journalists  who  have  seen  in  the  main 
those  things  which  are  happening  to  the  world 
which  have  so  fascinated  the  technocrats. 

The  greatest  work  in  what  might  be  called  the 
apocrypha  of  Technocracy,  is  a  volume  called 
"Wealth,  Virtual  Wealth,  and  Debt,"  published 
in  this  country  in  1926  and  written  by  Frederick 
Soddy,  an  Oxford  professor  of  Chemistry,  who 
was  granted  the  Nobel  prize  for  chemistry  in 
192 1.  In  Soddy's  volume  is  all  this  "theory  of 
energy  determinants  "  for  which  the  technocrats 
give  credit  to  Howard  Scott. 

There  was  so  close  a  parallel  in  the  article 
entitled,  "Technology  Smashes  the  Price  Sys- 
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tern,"  published  in  Harper's  Magazine  in  January 
with  Howard  Scott  as  partial  author,  and  Soddy's 
book  that  John  Macrae,  President  of  E.  P. 
Dutton  and  Company,  Soddy's  American  pub-  ( 
lishers,  protested  in  the  New  York  newspapers 
that  the  Technocracy  article  was  plagiarized. 
Even  before  Mr.  Macrae's  protest,  Lewis  Gannett 
of  the  New  York  Herald  Tribune  had  pointed  out 
parallels  in  the  theories  of  Scott  and  Soddy. 

Soddy  approached  the  science  of  economics 
from  the  same  standpoint  as  do  the  technocrats, 
that  of  a  physical  scientist  trying  to  bring  the 
knowledge  of  physical  science  to  bear  on  some 
solution  for  the  very  obvious  paradox  of  world- 
wide poverty  in  the  midst  of  plentiful  natural 
resources  and  bounteous  production.  Another 
British  writer  who  has  done  approximately  the 
same  thing,  and  who  has  published  a  stimulating 
book  which  has  had  its  place  in  the  thought  of  the 
technocrats,  is  Fred  Henderson.  His  work  is 
entitled  "The  Economic  Consequences  of  Power 
Production." 

An  American  writer  who  recently  has  told 
dramatically  and  well  the  story  of  how  man's 
discovery  and  application  of  natural  energies  have 
revolutionized  life  on  this  planet  is  Harper 
Leech,  a  Chicago  newspaper  man.  His  book  is 
entitled  "The  Paradox  of  Plenty."  Leech  frankly 
draws  upon  Soddy's  pioneering  accomplishments 
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as  a  source  for  his  knowledge,  but  expresses  the 
important  thought,  new  in  the  minds  of  many- 
men,  with  a  gusto  and  dramatic  sense  lacking  in 
the  soberer  considerations  of  the  British  physicist. 

Inasmuch,  however,  as  the  work  of  Frederick 
Soddy,  the  British  savant,  has  now,  nearly  a 
decade  after  its  production,  been  shown  to  have 
influenced  the  minds  of  the  curious,  it  may  be 
valuable  for  the  man  in  the  street  to  learn  briefly 
what  Soddy  said  about  the  share  of  natural 
energy  in  our  modern  life. 

Science,  he  found,  has  changed  the  entire 
nature  of  economic  life  within  the  memory  of 
nonagenarians,  and  older  commercial  systems 
based  on  a  different  method  of  living  than  the 
present  are  dangerously  undermined,  if  indeed 
they  have  not  become  impossible.  Old  methods 
of  doing  business  remain  only  because  there  is 
nothing  constructive  to  replace  them.  They  are 
defended  conventionally  for  fear  that  anarchy 
and  chaos  would  follow  their  open  repudiation. 
Yet  nobody  seems  to  have  any  real  understand- 
ing of  how  our  economic  system  is  working  today 
or  why  indeed  it  works  so  erratically  and  flings 
us  so  frequently  into  disaster.  The  spectacle  of 
suffering  and  almost  uniform  insecurity  among 
the  masses  of  people  in  an  age  of  abounding 
resources  is  shocking. 
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We  found  in  the  World  War  that  when  a 
nation's  purpose  had  attained  some  unity,  any 
of  the  industrial  nations  could  produce  an  ever-    * 
mounting  tide  of  munitions  of  war,  even  while    I 
the  flower  of  their  man  power  was  withdrawn     < 
from    production.    There    seemed    no    physical 
limit  to  the  speed  with  which  a  nation,  shaken 
out  of  its  economic  habits,  and  shocked  by  peril,    * 
could  turn  out  material  necessities  for  its  sur-    i 
vival.  Yet  in  peace  time  all  the  industrial  nations     a 
have  returned  to  squalor,  to  idle  factories,  to 
farms  reverting  to  grass,  and  to  the  breeding  of     ' 
an  undernourished  population.  i 

Possibly  physical  science,  which  has  been  4 
drawn  upon  so  greedily  to  shape  the  new  world 
in  which  we  live,  can  tell  us  more  clearly  than 
it  has  done  heretofore  how  the  world  might  be  * 
run.  Certainly  human  life  is  based  on  physical  i 
laws.  Unfortunately,  however,  a  divorce  between  / 
the  natural  sciences  and  the  human  sciences  has 
long  been  in  effect,  and  economics  particularly 
has  had  scant  dealings  with  new  data  from 
physical  science.  Soddy,  approaching  economics 
from  the  standpoint  of  the  physicist,  found  that 
man's  life  on  this  planet  has  been  essentially  a 
struggle  for  increasing  energy  and  that,  within 
the  closing  years  of  the  last  century  and  the 
opening  years  of  this  one,  the  discovery  of 
radioactivity  had  revealed  the  existence  of  stores 
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of  potential  energy  a  million  times  greater  than 
any  previously  known. 

Prior  to  the  discovery  of  radioactivity,  man 
had  lived  centuries  before  even  the  discovery 
of  steam  and  electricity  and  of  methods  to  use 
them  in  doing  men's  work  had  set  him  free  from 
old  scarcities  of  almost  everything  that  modern 
life  requires.  The  real  capital  of  mankind, 
Soddy  found,  is  energy  derived  from  fuel  con- 
sumption, and  nature  has  provided  man,  in 
fossilized  plants  and  in  the  elements  themselves, 
with  an  inexhaustible  store  of  energy.  Solar 
energy  is  the  basis  of  all  wealth  and  man  has 
scarcely  begun  to  tap  its  power. 

The  doctrines  of  economics,  worked  out  in  an 
age  of  scarcity,  were  based  upon  a  preconception 
that  the  material  things  whereby  men  live  are 
intrinsically  scarce  and  must  be  produced  with 
human  toil,  and  that  there  never  will  be  enough 
of  them.  Thus  each  unit  was  assumed  to  have  an 
obvious  value  measured  by  the  force  of  desire 
or  necessity.  The  truth  of  the  matter  is  that 
today,  due  to  scientific  discovery  of  ways  of 
converting  energy  into  desirable  forms,  man  has 
within  his  grasp  the  power  of  producing  enough 
for  all,  ensuring  his  security  and  enabling  him 
to  bring  into  the  world  vastly  larger  quantities 
of  everything  people  want  than  have  ever  been 
produced. 
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The  thing  which  prevents  this  is  man's  pre- 
conceived notions  about  the  nature  of  wealth 
and  the  fallacy  that  it  is  today  scarce.  As  long 
as  the  fuel  supplies  hold  out,  Soddy  said,  there 
is  literally  no  limit  to  the  production  of  com- 
modities required  for  living  that  can  be  made  by 
the  application  of  energy  derived  from  fuel  con- 
sumption. In  Soddy's  work  are  to  be  found  all 
the  measurements  of  actual  wealth  in  terms  of 
energy  and  heat  such  as  calories,  horse  power, 
kilogram-calories,  and  British  thermal  units, 
which  are  to  be  found  in  the  teachings  of 
Technocracy. 

The  only  restrictive  natural  law  operating  to 
limit  the  production  of  which  men  are  now 
capable,  according  to  Soddy,  is  the  law  of  the 
conservation  of  energy.  This  law  is  a  restrictive 
factor  only  until  science  reaches  out  in  its 
explorations  and  learns  how  to  apply  to  industry 
with  more  practical  effect  the  seemingly  limitless 
amounts  of  energy  contained  in  such  a  reservoir 
as  the  sun.  To  Soddy  as  a  physicist  it  seemed  that 
the  measurement  of  the  flow  of  energy  required 
in  the  production  and  consumption  of  goods 
should  be  one  of  the  first  concerns  of  economic 
thought.  The  most  striking  verbal  parallel  be- 
tween Soddy's  work  and  that  of  the  technocrats 
is  worthy  of  notice.  On  page  61  of  "Wealth, 
Virtual  Wealth,  and  Debt,"  in  a  chapter  entitled, 
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"The  Basis  of  National  Economics,"  Soddy 
said: 

"Thus  when  we  deal  with  the  real  factors  that 
underlie  the  production  of  wealth — unclouded 
by  questions  of  property  law,  the  individual 
rights  of  ownership,  and  the  complications 
introduced  by  monetary  systems — we  can  sum 
them  up  as  discovery,  natural  energy,  and  human 
diligence.  The  first  enters  in  the  form  of  sudden 
and  more  or  less  spasmodic  contributions  which, 
once  made,  permanently  alter  the  future  course 
of  history,  but  the  two  last  must  be  contin- 
uously and  unremittingly  provided  as  long  as 
time  shall  last." 

In  the  article  prepared  for  Harper's  Magazine 
under  Scott's  direction  one  paragraph  reads  as 
follows : 

"The  foundations  on  which  our  present-day 
world  stands  is  built  of  three  things :  Discovery, 
natural  energy  and  for  want  of  a  better  term, 
watchfulness.  Discovery  happens  from  time  to 
time,  no  man  can  say  when.  It  is  personified  in 
James  Watt,  Michael  Faraday,  Thomas  Edison, 
men  who  gave  the  world  new  methods  and 
processes  for  developing  and  using  energy. 
These  discoveries  cannot  be  predicted  but  we 
do  know  how  completely  they  can  alter  the 
course  of  history.  But  the  last  two,  watchfulness 
or  the  mind  that  oversees  and  directs  and  natural 
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energy  must  be  supplied  as  long  as  man  and  his 
fellows  are  to  dwell  upon  earth." 

Soddy  stepped  from  this  point  in  his  reasoning 
as  a  physicist  into  a  discussion  of  wealth  meas- 
ured in  terms  of  money,  quite  as  the  technocrats 
have  done  recently.  He  found  that  the  wealth 
of  one  man  implied  the  debt  of  another.  Wealth 
carried  with  it  exclusive  power  over  the  access 
to  those  natural  resources  by  which  all  men 
live,  so  that  the  holder  of  the  wealth  could  exact 
a  tribute  from  others  as  a  price  of  their  access  to 
life-giving  energy. 

He  agreed  with  Ruskin  that  "mercantile 
economy  signifies  the  accumulation  in  the  hands 
of  individuals  of  legal  or  moral  claims  upon  or 
power  over  the  labor  of  others ;  every  such  claim 
implying  precisely  as  much  poverty  or  debt  on 
one  side  as  it  implies  riches  or  right  on  the  other." 

Soddy  held,  however,  that  Ruskin  had  failed 
to  grasp  the  nature  of  absolute  wealth,  which  to 
his  mind  was  the  degree  to  which  a  man  might 
actually  consume  energy  in  his  processes  of 
living  rather  than  the  amount  of  energy  over 
which  he  had  exclusive  possession.  The  con- 
sideration of  money,  Soddy  pointed  out,  has 
involved  the  erroneous  assumption  that  credit 
was  wealth;  he  found  that  credit  was  something 
that  could  be  created  out  of  nothing  by  the 
agreement  of  men's  minds  and  had  no  actual 
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place  in  the  physical  realities  of  production  and 
consumption.  There  exists  such  a  thing  as 
absolute  wealth,  physical  wealth,  Soddy  insisted, 
and  it  is  something  entirely  apart  from  measures 
of  value  or  the  strength  of  desires.  It  is  measur- 
able in  physical  terms.  The  basis  of  wealth  is  not 
to  be  found  in  human  labor  as  Karl  Marx  sup- 
posed but  in  the  energy  to  which  that  labor  is 
applied. 

The  physical  definition  of  wealth  is  a  form  or 
product  of  energy  or  work  which  makes  possible 
or  facilitates  life. 

Money,  credit,  and  other  legal  claims  to  wealth 
are  debts  rather  than  wealth  itself.  Soddy  stated 
the  so-called  "theory  of  energy  determinants," 
attributed  to  Scott  as  clearly  as  any  man  may 
when  he  said,  "Once  a  community  has  accumu- 
lated possessions  sufficient  to  enable  it  to  con- 
sume its  wealth  in  accordance  with  a  scale  of 
living  fixed  by  its  rate  of  consumption,  more 
capital  becomes  a  useless  charge  and  a  burden 
upon  the  possessors." 

In  that  idea,  that  the  scale  of  living  of  any 
community  is  fixed  by  its  rate  of  energy  con- 
sumption, is  the  doctrine  of  energy  determinants 
which  Technocracy  places  before  the  public 
today  as  its  peculiar  contribution  to  man's 
thought  in  this  world  crisis. 

Howard  Scott  himself,  as  technocrat-in-chief, 
has  made  no  reply  to  Macrae's  charge  of  plagia- 
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rizing  Soddy's  work,  but  a  publicity  agent  who 
was  called  in,  late  in  December,  1932,  after  much 
preliminary  confusion,  to  handle  Technocracy's 
announcements  to  the  public,  said  in  behalf  of 
Scott  that  no  plagiarism  had  been  intended. 

"I  understand  Mr.  Scott  has  recommended 
Professor  Soddy's  book  to  friends,  and  he  thinks 
it  is  good,"  the  press  agent  said.  "But  he  would 
not  stand  for  everything  in  it." 

One  of  the  books  which  is  cited  among  the 
technocrats  as  in  line  with  their  theories,  is  a 
book  by  Henderson,  "Economic  Consequences 
of  Power  Production,"  published  in  England  in 
193 1.  This  book  seems  to  have  arrived  by  pure 
economic  reasoning  at  most  of  the  theories  which 
Technocracy  says  it  has  reached  through  re- 
search and  physical  science.  Henderson  fails  to 
include  in  his  reasoning,  however,  any  of  Scott's 
predictions  that  a  group  of  engineers  will  have  to 
rule  over  all  the  rest  of  us. 

"It  is  very  clear  that  our  present  economic 
troubles  are  due  to  defective  distributive  pro- 
cedure," Mr.  Henderson  says,  "and  not  to  lack 
of  producing  power  or  resources.  The  mechanism 
and  technique  of  our  distributive  system  is  our 
finance  and  monetary  system;  and  the  outstand- 
ing fact  in  the  world's  life  today  is  that  while 
financially  we  are  passing  through  hard  times,  in 
which    we    cannot    afford    things,    the    visible 
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abundance  at  our  disposal  in  the  world's  actual 
wealth  of  supplies  is  greater  than  it  ever  has  been. 
The  present  compulsion  to  go  without  things  is 
not  the  natural  compulsion  of  scarcity;  the 
natural  facts  are  facts  of  plenty  and  to  spare;  and 
our  hard  times  are  in  no  way  related  to  the 
physical  reality  of  things.  They  are  financial 
hard  times;  deprivations  imposed  upon  us,  not 
because  the  things  we  need  are  not  available, 
but  because  our  access  to  them,  which  access  is 
governed  by  financial  facilities  for  buying  and 
and  selling,  is  obstructed. 

"That  narrows  the  inquiry.  Our  problem 
being  that  we  cannot  distribute  into  use  and 
consumption  what  we  can  quite  readily  produce, 
it  is  sheer  waste  of  time  to  seek  for  the  cause  of 
this  anomaly  in  any  other  direction  than  in 
distribution. 

"What  we  have  to  examine,  therefore,  is  the 
procedure  by  which  the  consuming  needs  of  the 
world  are  equipped  with  power  to  demand  goods 
and  services.  And  on  that,  the  proposition  that 
I  submit  to  you  is  that  whereas  our  producing 
system  has  been  completely  revolutionized,  not 
merely  in  its  technique  and  in  its  detail,  but  in  its 
very  foundations,  our  distributive  system  re- 
mains essentially  unchanged  on  the  old  founda- 
tions, and  is,  therefore,  incapable  of  handling 
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the   output   of  our   wholly   new   procedure   of 
production. 

"Up  till  about  200  years  ago  the  immemorial 
condition  of  mankind,  economically  speaking, 
was  a  condition  of  poverty.  For  the  supply  of  his 
needs  man  was  almost  wholly  dependent  on  the 
meager  energy  of  his  own  muscles  in  carrying 
on  his  struggle  with  nature,  and  could  apply  that 
energy  only  to  a  meager  range  of  materials,  vast 
resources  now  available  being  hidden  from  him 
behind  the  locked  doors  of  his  ignorance. 

"The  change  which  has  taken  place  in  all  this — 
the  thing  which  has  placed  man  in  an  altogether 
new  relationship  to  production — is  that  other  and 
incomparably  greater  non-human,  natural  powers 
have  been  substituted  for  human  effort  as  the 
measure  of  output.  The  problem  of  poverty  is 
solved  for  mankind  by  a  process  which  makes 
human  labor  in  production  less  and  less  necessary 
in  relation  to  output. 

"In  the  ages  when  human  labor  was  a  measure 
of  output  it  was  natural  enough  that  the 
distribution  of  the  output  should  be  related  to 
the  human  labor  expended  upon  it,  that  dis- 
tribution should  be  based  on  payment  for  the 
human  energy  that  went  into  the  creation  of 
the  product.  On  that  basis  our  distributive 
system  still  remains. 
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"A  distribution  of  consuming  rights  in  pay- 
ment for  services  rendered  in  production  has 
become  obsolete,  now  that  such  services  have 
become  obsolete  as  the  measure  of  the  output  to 
be  distributed.  The  producing  capacity  of  man- 
kind has  expanded  far  beyond  such  limitations. " 

Going  further,  Henderson  pointed  out  that 
labor  charges  in  industry,  which  industrialists 
seek  to  reduce  as  far  as  possible  by  the  substitu- 
tion of  automatic  machinery  for  human  hands, 
are  in  reality  something  more  than  mere  labor 
charges.  They  are  at  the  same  time  the  con- 
suming power  of  a  large  proportion  of  the  public. 
He  joins  the  chorus  now  posing  the  riddle:  Are 
machines  designed  to  swell  production  lowering 
the  power  of  the  public  to  consume  ? 

He  called  attention  also  to  the  riddle  of  the 
disappearing  foreign  market,  which  is  a  factor 
in  all  this  crazy  picture  of  "overproduction," 
and  asked  the  captains  of  industry  and  finance 
how  they  were  going  to  solve  that  problem.  He 
pointed  out  that  the  inordinately  productive 
factory  equipment  of  highly  industrialized  nations 
made  them  produce  more  than  their  people  could 
consume  under  present  standards  of  business 
management.  Consequently,  factory  owners  are 
forced  more  and  more  to  sell  abroad.  In  order  to 
protect  as  much  of  their  home  market  as  possible 
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they  raise  the  tariffs  of  their  own  countries  by- 
political  influence,  to  keep  out  foreign  goods. 

The  result  is  that  the  owners  of  industry 
cannot  be  paid  from  abroad  in  goods.  They 
cannot  be  paid  in  gold,  for  there  is  very  little  of 
that  available. 

They  can  be  paid  only  in  credits,  and,  being 
already  glutted  with  these,  their  only  use  for 
them  apparently,  is  for  reinvestment  in  further 
plants,  either  at  home  or  abroad,  to  swell  a 
production  already  too  great  to  be  absorbed. 
Investing  abroad,  the  owners  of  industry  in  any 
country  build  other  industrial  nations  which 
begin  to  compete  with  their  own,  and  to  raise 
big  tariff  boundaries  against  their  own  goods. 

As  long  as  the  consuming  power  of  the  public 
remains  too  small,  it  is  silly  of  the  owners  of  a 
nation's  industry  to  invest  at  home  because  the 
consumers  there  cannot  support  the  prior  invest- 
ments. Investing  abroad,  they  merely  build  up 
competitors  and  still  further  diminish  their 
markets. 

"How  solve  the  riddle  of  the  disappearing 
foreign  market?"  asked  Henderson,  among  a 
collection  of  other  conundrums  which  interest 
persons  other  than  technocrats.  Riddles  that 
interest  investors  enormously!  Questions  that 
ought  to  interest  everyone  whose  life  in  a  modern 
complex  industrial  civilization  depends  on  the 
purposes  and  practices  of  industrial  management. 
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TECHNOCRACY    UNDER    FIRE 

Scarcely  had  the  opening  guns  of  the  tech- 
nocrats sounded  in  their  great  campaign 
against  the  price  system  when  an  answering 
lire  was  returned.  Many  persons  who  seldom 
think  about  the  price  system  by  that  name  have 
a  considerable  faith  in  the  capitalist  order 
as  such,  even  though  they  may  concede  that 
it  is  capable  of  considerable  modification. 

The  first  impression  which  the  technocrats 
gave,  notably  in  the  article  by  Wayne  W. 
Parrish  in  Alfred  E.  Smith's  New  Outlook, 
was  that  they  were  convinced  that  technological 
unemployment  not  only  had  brought  on  the 
depression  but  that  it  would  carry  us  into  a 
deeper  depression  if  something  drastic  were 
not  done  to  the  capitalist  order. 

The  whole  idea  of  technological  unemploy- 
ment has  as  many  skeptics  as  it  has  proponents, 
and  among  the  skeptics  apparently  are  persons 
quite  as  closely  in  touch  with  actual  industrial 
conditions  as  are  some  of  the  technocrats. 
These  skeptics  of  technological  unemployment 
opened   fire  first  on   the  figures   as   given   by 
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"Doctor"  Scott,  as  he  was  then  called.  The 
"Doctor's"  figures  were  challenged  particularly 
by  J.  H.  Van  Deventer,  editor  of  The  Iron 
Age,  in  an  address  before  the  National  Industrial 
Conference  Board  on  December  13,  1932.  Draw- 
ing on  his  knowledge  of  the  field  in  which  he 
could  properly  be  considered  an  expert,  Mr. 
Van  Deventer  cited  the  technocratic  data  on 
pig-iron  production  as  taken  from  the  November 
New  Outlook. 

"  In  pig-iron  production  one  man  working  one 
hour  can  do  what  it  took  him  650  hours  to 
accomplish  fifty  years  ago,"  ran  the  alarming 
screed.  Mr.  Van  Deventer's  rebuttal  was  as 
follows.  "The  layman's  conclusion  at  this  un- 
qualified statement  is  that  fifty  years  of  mechani- 
zation and  so  forth  have  speeded  up  productivity 
per  man  650  times  in  a  half  century  in  the 
making  of  pig  iron.  In  1929  there  were  produced 
in  this  country  42,613,983  tons  of  pig  iron, 
24,960  workers  being  employed  for  this  purpose. 
The  output  per  annum  was  1,710  tons  per 
worker.  If  Technocracy's  statement  were  true, 
one  worker  in  1879  could  have  produced  a 
little  less  than  3  tons  per  annum,  or  M50  of 
the  present  individual  worker's  output.  But  in 
1879  there  were  produced  in  this  country 
3,070,875  tons  of  pig  iron.  If  Technocracy's 
generalization  were  true  we  should  have  had 
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to  have  a  force  of  more  than  1,050,000  workers 
to  do  this,  or  nearly  one-half  of  all  the  men, 
women,  and  children  gainfully  employed  in 
all  the  manufacturing  industries  of  the  United 
States  at  that  time. 

"As  a  matter  of  fact,  instead  of  1,050,000, 
there  were  41,695  men  so  employed,  production 
per  man  was  73.7  tons  against  1,710  in  1929. 
Instead  of  productivity  in  pig  iron  having 
increased  650  times  in  50  years,  as  Technocracy 
claims,  it  has  increased  23.2  times.  Even  if 
we  gave  Technocracy  the  benefit  of  a  12-hour 
day  in  1879  an^  an  8-hour  day  in  1929  there 
remains  an  exaggeration  of  more  than  20  times 
in  its  statement  as  compared  with  the  facts." 

Scanning  again  the  New  Outlook  article,  Mr. 
Van  Deventer  quoted:  "Man-hours  per  unit  of 
product  and  labor  cost  per  unit  have  dropped 
in  recent  years  to  levels  approaching  zero. 
So  it  is  that  our  photograph  of  a  modern  steel- 
rolling  mill  in  operation  shows  a  plant  without 
a  human  being  on  the  floor." 

The  expert's  criticism  of  this  alarming  state- 
ment was  as  follows:  "Let's  get  at  the  facts. 
In  1879,  5°  years  before  the  present  depression, 
there  were  24  workers  employed  in  the  United 
States  in  steel  works  and  rolling  mills  for  each 
10,000  of  population.  In  1909,  an  era  of  employ- 
ment in  this  industry,  it  had  increased  to  26 
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i 
persons  per   10,000  of  population.   In   1929  it  j 

was  32  persons  per  10,000  of  population.  Note 

what  happens  to  theory  and  to  broad  assertions  ' 

when  confronted  by  facts."  I 

In  passing,  the  editor  referred  to  the  figures  4 

issued  by  Professor  Rautenstrauch  of  Columbia, 

in    a    university    bulletin    describing    some    of  ( 

Technocracy's  activities.  In  that  bulletin,  Pro-  i 

fessor    Rautenstrauch     had     quoted    Scott    as   ( 

follows:  "The  steel  produced  in  1900  amounted  a 

to  11,000,000  metric  tons  and  required  600,000 

man-hours.  In  1929  with  a  production  of  58,000,-  '* 

000   metric   tons    only   770,000,000   man-hours  i 

were   needed."   After   noting   that   one   reason  (j 

Scott    used    exceedingly    round    numbers    was 

the  fact  that  no  statistician  on  earth  can  obtain 

as    accurate   figures    for   man-hours    and    steel   ' 

production    over   the    last    30   years    as    Scott   1 

cites,  Mr.  Van  Deventer  cited  Scott's  statement   , 

that  "13  man-hours  per  ton  were  required  in 

1929  as  compared  with  70  in  1900." 


"If  we  apply  the  common  garden  variety  of 
arithmetic  to  Dr.  Scott's  statements  regarding 
1900,  on  the  basis  of  his  own  figures  and  dividing 
his  600,000,000  man-hours  by  his  11,000,000 
metric  tons,  we  find  not  70  man-hours  per  ton, 
as  he  states,  but  54.5.  His  man-hour  statements 
are  evidently  based  on  the  broad  assumption 
that  12  hours  constituted  a  working  day  in  the 
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steel  industry  in  1900  and  8  hours  in  1929. 
This  is  not  true.  Even  today  there  is  not  a 
universal  acceptance  of  the  8-hour  day  in  the 
steel  industry." 

As  to  whether  technological  improvements 
had  thrown  persons  out  of  work  in  the  steel 
industry,  Mr.  Van  Deventer  noted  that  in  1929 
there  were  32  persons  per  10,000  of  population 
engaged  in  steel  making  as  against  24  in  1900. 
Referring  again  to  the  New  Outlook  articles,  he 
quoted  the  following:  "In  1929  we  find  that  the 
Mesabi  range  produced  at  the  rate  of  20,000  tons 
per  man  per  year."  He  then  cited  comment 
upon  this  statement  by  our  mining  authorities 
in  Cleveland.  They  told  him,  "Any  picture  of 
productivity  per  man  in  the  ore  industry  which 
applied  only  to  the  ore-pit  mines  would  be  a 
distorted  one,  due  to  the  fact  that  a  substantial 
portion  of  iron  ore  is  taken  from  underground 
mines  where  the  output  of  necessity  is  very 
low  compared  with  open  pits.  Ore  authorities 
estimate  that  the  average  productivity  per  man 
in  the  Lake  Superior  district  in  the  underground 
mines  ranges  from  1,600  to  1,700  tons  per  year, 
while  the  average  for  open  pits  is  8,000  to  12,000 
tons  per  year  in  contrast  with  Technocracy's 
figure  of  20,000. 

"Figures  on  the  Lake  Superior  iron-ore  mining 
industry  compiled  by  the  Department  of  Com- 
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merce  and  checked  by  ore  people  in  Cleveland 
show  that  in  1929  the  output  per  employee  in 
the  iron-ore  mines  in  the  United  States  was 
2,386  tons." 

Technocracy's  figures  on  the  brick  industry 
elicited  emphatic  objections  from  authorities 
within  the  industry  itself,  notably  R.  S.  Tilden, 
engineer-manager  of  the  New  York  and  New 
Jersey  Common  Brick  Association.  Technocracy 
had  declared  that,  "A  modern  continuous 
straight-line  brick  plant  will  produce  400,000 
bricks  per  man  per  day."  Mr.  Tilden  in  a  letter 
written  to  the  New  York  Herald  Tribune  denied 
that.  "The  fact  is  that  very  few  plants,  even 
though  highly  mechanized,  can  produce  in 
excess  of  2,000  bricks  per  man  per  day,"  he  said. 
He  said  he  felt  it  was  unfortunate  that  the 
public  should  be  misinformed  about  the  facts 
within  his  industry  by  writers  who  obviously 
were  not  familiar  with  it. 

To  Mr.  Tilden's  demur  at  glaring  inaccuracies 
in  Technocracy's  propaganda,  Mr.  Van  Deventer 
added  still  another  note.  He  quoted  from  the 
New  Outlook  article:  "One  hundred  men  working 
steadily  in  modern  plants  could  produce  all 
the  bricks  the  country  needs." 

"The  practical  brick  man  knows  that  brick 
making  can  never  be  centered  in  a  few  large 
production  plants  because  of  the  large  proportion 
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of  cost  represented  by  haulage  of  raw  and 
finished  materials,"  he  commented.  This  eco- 
nomic fact  requires  that  brick-making  plants 
must  be  well  scattered  and  serve  comparatively 
restricted  areas. 

To  show  how  fact  differs  from  theory,  there 
were  more  than  35,000  wage  earners  employed 
in  1929  in  making  common  and  face  brick, 
receiving  an  annual  amount  in  wages  of  #38,450,- 
967.  There  has  been  very  little  technological 
advance  in  the  brick-making  industry,  as  in 
other  industries,  since  1929. 

Another  of  the  bogies  held  up  by  Technocracy 
to  scare  the  public  was  that  of  a  demoniacal 
machine  at  Corning,  New  York,  which  had 
increased  the  productivity  of  electric-light  bulbs 
in  the  ratio  of  9,000:1  within  a  very  recent 
time.  The  inference  drawn  by  the  technocrats 
was  that  the  installation  of  such  machines 
was  bound  to  drive  people  out  of  work.  Mr. 
Van  Deventer,  after  some  correspondence  with 
engineers  at  Nela  Park,  declared  that  an  efficient 
ratio  of  about  16:1  for  the  one  modern  Corning 
machine  might  be  accurate  if  contributory 
operations  were  taken  into  account,  but  noted 
that  the  machine  produced  only  I  out  of  5  or  6 
products  entering  into  light  bulbs  now  put  on 
the  market.  If  the  over-all  average  of  improve- 
ment in  the  manufacture  of  electric-light  bulbs 
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made  by  this  machine  were  reckoned,  he  said 
the  average  would  be  about  4:1. 

As   to  employment  within   the  manufacture      J 
of  incandescent  lamps,  the  actual  figures  are:      ( 
6,928  men  at  Nela  Park  in  1914  and  4,840  men 
in   1932,  a  year  of  depression  and  widespread 
unemployment.    According    to    the    officials    at      ' 
Nela  Park,  mechanization  there  has  saved  the      < 
American  people  $33,000,000  a  year  in  the  price       1 
they  pay  for  electric-light  bulbs  and  has  perhaps 
penalized  wage  earners  $5,000,000  through  some 
technological  unemployment.  ( 

Howard     Scott    has     frequently    mentioned       ( 
ramie,   a   fiber  which   he   has   characterized   as       . 
new  and  destined  under  the  blessings  of  tech- 
nology to  supplant  silk,  rayon,  wool,  and  cotton.       ' 
According  to   Scott,   this   fiber  is   far   superior      ( 
to    any   of   the    common    textile    materials;    it       | 
can   be   made   into  paper  that  is   many  times 
better    than    wood-pulp    paper,    and    can    be 
manufactured    with    a    very    small    number   of      < 
workers.  The  only  reason,  according  to  Scott,       ( 
why  persons  today  cannot  go  around  in  beautiful 
ramie  clothing  of  color  and  sheen  to  outrival 
the  splendors  of  King  Solomon's  court  is  that       ' 
production    of    so    durable    a    material    would       ( 
destroy  the  large  investments  of  great  capitalists.       ^ 
Textile  authorities,  however,  differ  with  Scott. 
Van  Deventer  quotes  the  following  statement: 
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"  Eighty  years  ago  ramie  was  on  a  commercial 
basis  and  was  about  as  highly  developed  then 
as  it  is  today.  Nothing  new  has  been  discovered, 
but  about  every  six  months  someone  who  is 
in  need  of  a  job  tries  to  get  capital  to  finance 
his  idea  of  doing  something  with  the  fiber. 
Despite  the  fact  that  it  has  considerable  tensile 
strength,  it  has  very  poor  wearing  qualities 
and  cannot  compete  with  cotton,  wool,  and 
flax  on  a  commercial  basis.  It  can  be  and  has 
been  grown  in  this  country,  but  the  market 
for  it  is  limited,  as  it  does  not  stand  up  in  com- 
petition with  the  present  fibers." 

G.  M.  Lewis,  president  of  the  Geneva  Cutlery 
Company,  at  Geneva,  New  York,  took  issue 
with  Scott  on  the  subject  of  a  razor  blade  with 
a  tungsten  carbide  edge  which  Scott  said  could 
be  handed  down  from  generation  to  generation 
and  be  used  to  scrape  the  faces  of  great-grand- 
sons quite  as  effectively  as  those  of  their  ances- 
tors. Mr.  Lewis  said  that  through  the  courtesy 
of  officials  of  the  Firth-Sterling  Steel  Company 
he  had  been  privileged  to  watch  the  develop- 
ment of  carbide.  Early  in  the  development 
of  the  material  a  Mr.  Comstock  suggested  that 
it  might  be  used  as  an  edge  for  razors.  While 
there  has  been  a  considerable  improvement 
made  in  it,  the  material  is  still  too  brittle  to 
take  and  hold  a  razor  edge. 
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Mr.  Lewis,  as  an  expert  accustomed  to  the 
sale  of  razors  to  the  American  public,  noted 
moreover  that  "most  men  are  not  so  much  inter- 
ested in  the  wearing  qualities  of  a  razor  as  they 
are  in  the  cutting  qualities.  As  a  matter  of  fact, 
the  old-fashioned  razor,  which  we  still  manufac- 
ture, will  if  properly  taken  care  of,  last  through  ^ 
two  or  three  generations.  When  and  if  Mr.  (( 
Comstock  is  able  to  produce  carbide  that  will  u 
take  and  maintain  a  keen  edge,  we  will  im- 
mediately try  to  produce  a  razor  made  of  this 
material."  Q 

Figures  cited  by  Professor  Rautenstrauch  in     (J 
his   Columbia  University  bulletin  have  drawn     /j 
quite  as  much  criticism  from  Mr.  Van  Deventer, 
an  expert  statistician,  as  the  first  propaganda     " 
article  in  the  New  Outlook^  which  was  approved     l( 
by  Scott,  Ackerman,  and  Hitchcock.  In  one  of     (j 
Professor  Rautenstrauch's  bulletins  he  quoted 
Scott  as  saying  "the  maximum  of  employment  in 
industry  was  reached  in  191 8  and  has  declined     Vj 


\ 


ever  since. " 


"This  statement  is  not  in  accordance  with  the  ^ 
facts, "  Mr.  Van  Deventer  countered,  "either  on 
the  basis  of  the  total  number  employed  or  of  the  ' 
number  per  thousand  of  population.  From  the  I 
summary  of  manufactures  in  the  Statistical  ^ 
Abstract  we  find  that  the  total  number  employed 
in  1923  exceeded  the  total  number  in  1921  by 
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1,831,000,  and  again  we  find  that  1929  exceeded 
1927  by  486,000,  showing  that  employment  has 
not  declined  continuously  since  191 8.  Further- 
more, as  is  well  known,  191 8  was  a  year  of 
abnormal  employment  density  due  to  the  speed- 
ing up  of  all  industrial  activities  because  of  the 
war.  No  economist  would  claim  that  this  ab- 
normal rate  of  employment  density  could  be  or 
should  be  expected  to  be  maintained,  and  no 
one  should  attribute  its  recession  to  technological 
causes." 

The  assumption  of  Technocracy  that  it  will 
throw  light  upon  practical  industry  by  "an 
integration  of  physics,  chemistry,  geology,  geo- 
physics, thermodynamics,  zoology,  biophysics, 
biology  and  physiology,"  has  been  given  short 
shrift  by  numerous  critics  who  have  pointed  out 
that  one  of  the  most  important  factors  in  prac- 
tical industry  is  the  factor  of  human  nature.  It 
is  the  contention  of  persons  familiar  with  industry 
that  even  though  one  industrial  plant  might 
be  run  upon  a  basis  of  efficiency  many  times  in 
advance  of  others  in  its  field,  it  by  no  means 
follows  that  other  plants  can  be  brought  up  to 
the  efficiency  of  the  leader,  either  with  or  with- 
out mechanization.  The  human  factor  must  be 
considered  in  any  practical  consideration  of 
industry  and  commerce  as  even  more  important 
than  biophysics,  geophysics,  thermodynamics, 
and  zoology. 
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As  Van  Deventer  puts  it,  Technocracy  seems 
to  assume  that  just  because  one  runner  can  run 
i oo  yards  in  9  seconds  all  two-legged  animals  can 
be  made  to  do  the  same. 

How  far  astray  a  theory  like  Technocracy 
might  carry  persons  interested  in  the  practical 
improvement  of  our  processes  of  production  and 
distribution  is  noted  by  M.  D.  Crawford,  writing 
in  the  Daily  News  Record  on  December  9,  1932. 
Mr.  Crawford  is  another  skeptic  who  scoffs  at 
the  idea  that  the  machines  are  driving  man  out 
of  the  field  of  industry.  In  his  editorial  he  wrote : 
"Of  course  the  archdeacon  of  old  times  was 
Jimmy  Watts,  who  made  the  steam  engine 
practical.  Parliament  gave  him  a  twenty-five- 
year  monopoly  and  other  substantial  rewards. 
He  was  actually  looked  up  to  by  his  contem- 
poraries and  treated  with  almost  the  distinction 
of  a  country  squire.  It  got  so  bad  because  of  the 
steam  engine  and  machinery  that  as  early  as 
1830,  over  100  years  ago,  40,000  people  made  as 
great  a  yardage  of  fabrics  as  could  have  been 
produced  by  the  old  and  worthy  and  time- 
honored  methods  by  40,000,000  people.  Accord- 
ing to  the  logic  of  Technocracy,  which  none  may 
dispute,  this  created  an  unemployment  of  39,- 
600,000  people,  which  was  about  19,000,000  more 
than  actually  lived  in  England  at  the  time.  Think 
of  it,  not  only  a  complete  100  per  cent  unem- 
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ployment,  but  19,000,000  more  out  of  work  who 
never  had  been  born.  You  cannot  go  behind 
statistics.  The  picture  of  unborn  children  being 
unemployed  is  too  harrowing  for  further  literary 
exploitation. " 

Critics  of  the  technocratic  theories  also  are 
inclined  to  doubt  whether  Scott's  Energy  Survey 
of  North  America,  or  any  other  survey,  can 
chart  the  facts  which  Rautenstrauch  and  Scott 
say  they  intend  to  chart  before  they  are  finished. 

One  of  Rautenstrauch's  bulletins  said:  "How 
much  energy  was  expended  annually  in  produc- 
tion every  year  between  1830  and  1930  and  how 
many  men  were  employed  annually  and  for  how 
many  hours  and  how  much  was  produced  each 
year  are  are  the  four  basic  facts  the  charts  reveal 
for  each  of  3,000  commodities."  Persons  familiar 
with  the  nature  of  industrial  statistics  available 
over  many  decades  after  1830  are  certain  that  no 
charts  can  tell  what  man-hours  and  energy  have 
been  used  in  creating  3,000  commodities.  More- 
over, there  is  considerable  doubt  whether  any- 
one can  name  3,000  commodities  classed  as 
manufactures  which  exist  today  and  which 
existed  100  years  ago,  or  even  50. 

As  to  this  claim  of  Technocracy,  Van  Deventer 
says  it  is  ridiculous  to  attempt  man-hour  com- 
parisons with  any  expectation  of  even  approxi- 
mate accuracy,  for  the  reason  that  sufficiently 
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accurate  data,  except  for  comparatively  recent 
years,  cannot  be  obtained.  It  would  be  necessary 
to  have  access  to  time  sheets  or  pay  rolls  which 
are  not  obtainable.  Average  customary  working 
hours  for  given  periods  are  of  little  value  in 
arriving  at  even  rough  estimates. 

Dexter  S.  Kimball,  dean  of  the  College  of 
Engineering  at  Cornell,  made  some  pointed 
criticisms  of  the  technocratic  theories  at  the 
meeting  of  the  American  Association  for  the 
Advancement  of  Science  at  Atlantic  City  in 
December,  1932,  after  Professor  Rautenstrauch 
had  brought  the  message  of  Technocracy  to  that 
gathering.  Instead  of  Professor  Rautenstrauch's 
picture  of  an  increasing  technical  efficiency  ruin- 
ing the  workers  by  throwing  them  out  of  their 
jobs,  Mr.  Kimball  declared  that  our  mechanical 
civilization  has  already  passed  its  point  of  great- 
est efficiency  and  maximum  returns.  He  sees  no 
necessity  for  revolutionary  treatment  of  our 
social  structure  to  cope  with  conditions  of  the 
machine  age. 

"Personally,  I  am  not  convinced,"  he  said, 
"that  the  rate  of  technical  progress  during  the 
next  thirty  years  will  be  as  rapid  as  in  the  last 
thirty.  Scientific  progress  we  shall  surely  see, 
and  this  will  be  reflected  in  our  industrial 
methods.  But  there  are  reasons,  also,  for  believ- 
ing that  retarding  factors  are  already  at  work. 
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The  most  important  of  these  is  the  old  law  of 
diminishing  returns,  which  so  far  has  never  failed 
to  put  in  an  appearance  where  economic  progress 
has  been  active. " 

Notable  examples  of  this  leveling  process 
could  be  found,  Dean  Kimball  said,  in  communi- 
cation and  transportation. 

"The  transmission  of  intelligence  by  telegraph 
and  telephone  and  telegram  has  accelerated  the 
pace  of  industry  as  much  as  any  single  factor. 
The  solution  of  the  technical  is  essentially 
completed. " 

Holding  that  the  normal  processes  of  business 
and  constitutional  government  would  be  quite 
adequate  for  the  restoration  of  prosperity  in  time, 
Dean  Kimball  suggested  that  since  man-hours 
per  unit  of  products  are  declining  in  many 
industries,  the  working  week  should  be  reduced 
from  its  present  level  of  forty-four  hours. 

"Manufacturing,"  he  said,  "must  also  be 
freed  from  the  incubus  of  speculation."  Ap- 
preciating the  fact  that  the  entrance  of  new 
automatic  machinery  into  industry  does  throw 
persons  out  of  work  for  the  time  being,  Dean 
Kimball  said,  "The  effects  of  new  technological 
processes  in  affecting  unemployment  must  be 
studied  in  advance  of  their  application.  It  may 
well  be  that  we  shall  see  legislation  making  it 
obligatory  upon  the  part  of  ownership  to  provide 
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means  of  escape  for  displaced  workers.  A  happier 
solution,  however,  would  be  a  humanitarian 
interest  in  this  problem  on  the  part  of  the 
employing  class  that  will  minimize  this  difficulty 
by  allowing  longer  periods  of  readjustment  and 
such  provision  for  the  transfer  of  displaced 
workers  as  may  be  possible.  Unless  some  such 
program  as  this  is  put  into  effect,  an  acceleration 
of  our  industrial  machinery  will  make  life  un- 
bearable for  a  large  part  of  our  population." 

He  said  that  although  improved  machinery 
might  displace  labor  of  a  certain  skilled  artisan 
type,  it  had  also  given  jobs  to  many  less  skilled 
workers.  He  indicated  a  disbelief  in  the  idea  that 
costs  of  production  might  be  lowered  consistently 
by  the  installation  of  automatic  machinery  to 
replace  man  power.  The  ratio  of  the  value  of 
production  in  our  manufacturing  industries  to 
the  capital  invested  has  declined  steadily  for 
several  years,  he  said.  This  indicates  that  even  if 
the  number  of  workers  may  be  materially  reduced 
in  favor  of  more  refined  machinery,  the  cost  of 
production  rises  eventually  with  the  increased 
complexity  of  the  mechanism. 

The  magazine  The  Business  Week  pointed  out 
that  according  to  everything  that  could  be  learned 
about  the  beliefs  of  Technocracy,  the  group  of 
engineers  was  ignoring  a  great  many  factors 
which  bear  on  our  economic  life  beside  the  factor 
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of  the  increased  efficiency  of  power  machines. 
"They  say  nothing  about  the  constant  demand 
for  labor  created  by  obsolescence  of  business 
methods,  industrial  processes,  products,  and 
equipment  under  pressure  of  changing  social 
standards  of  living  or  the  constant  shift  of  work- 
ers from  mechanical  industries  to  the  service 
businesses — nothing  except  to  condemn  it  all 
as  wasteful  of  natural  resources."  Business  Week 
continued,  "They  say  nothing  about  the  possi- 
bilities of  raising  standards  of  living  and  demand 
for  industrial  products  in  undeveloped  countries 
except  to  dismiss  it  as  impossible  because  there  is 
not  energy  enough  available — a  strange  thing  for 
engineers  and  scientists  to  say  when  they  know 
that  any  day  may  see  new  sources  of  energy  open 
to  exploitation. 

"Finally,  they  say  that  whatever  status  is 
devised  for  the  price  and  profit  system,  it  must  be 
one  based  upon  scientific  control  planned  on  a 
national  scale  and  operated  by  technical  experts. 
Human  nature  must  have  nothing  to  do  with  it; 
human  desires,  human  behavior  must  not  be 
allowed  to  interfere.  It  is  too  complex,  too  deli- 
cate, too  speedy  to  be  bothered  by  mere  human 
beings.  The  laws  of  physics  must  be  the  sole  and 
supreme  law  of  the  land.  The  system  of  govern- 
ment must  be  designed  by  scientists  and  engi- 
neers and  administered  by  a  kind  of  technocratic 
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national  committee.  What  they  will  do  about 
politics,  fashion,  fun,  and  other  persistent  human 
dispositions  and  frailties  remains  to  be  seen. 
Probably  just  ignore  them. " 

James  D.  Mooney,  president  of  the  General 
Motors  Export  Corporation,  found  altogether 
too  much  gloom  reflected  in  the  immediate  pros- 
pect Technocracy  held  out  to  the  American 
people. 

"Technocrats  who  hold  that  a  breakdown 
would  be  inevitable  if  the  1929- 193  2  ratio  of 
decline  were  maintained  for  another  two  years 
may  be  right. 

"Much  remains  to  be  done.  It  is  obvious  that 
we  are  today  suffering  from  a  one-sided  deflation. 
Salaries,  wages,  and  commodity  prices  have  been 
deflated,  but  many  groups  of  values  remain  at 
inflated  levels. 

"The  price  and  rate  structures  are  today  still 
out  of  balance.  The  internal  structure  urgently 
requires  deflation,  a  situation  that  can  be  met 
either  through  inflation,  revalorization,  or  by 
government  decrease,  the  third  course  seeming 
the  soundest. 

"In  the  field  of  international  politics,  closely 
interwoven  with  economics,  the  entire  debt  and 
trade  situation  requires  reestimation  and 
clarification. 

"If  I  believed  that  American  ingenuity,  hon- 
esty, and  individual  courage  were  not  able  to 
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cope  with  these  last  remaining  stages  of  deflation, 
I  should  feel,  with  the  gloomy  philosophers  of 
Technocracy,  that  a  breakdown  was  inevitable. 
But  every  indication  points  to  the  solution  of 
these  problems,  and  every  business  leader  and 
economist  of  the  country  is  intent  upon  their 
solution. 

"It  is  entirely  reasonable  that  at  such  a  time, 
doubtful  and  fear-struck  people  should  react  to 
prophecies  of  doom  due  to  mechanization. 
Such  prophecies  have  been  consistent  since  1830. 
Inevitably  dark  days  have  passed,  to  be  suc- 
ceeded by  days  in  which  man's  conquest  and 
utilization  of  the  machine  led  to  a  busier, 
brighter,  happier  world,  with  more  employment 
for  all,  more  possessions,  more  basic  values. 

"The  price  system,  which  Technocracy  holds 
untenable,  is  the  best  rock  of  the  American 
economic  scheme.  It  is  the  key  which  has  un- 
locked the  wealth  inherent  in  machines,  has 
made  us  masters  of  machines  for  more  than  one 
hundred  years,  has  made  machines  give  us 
increasing  values  and  utility. 

"The  breakdown  of  1929  was  not  a  mechanical 
breakdown.  It  was  caused  by  a  lack  of  under- 
standing of  and  respect  for  economic  laws." 

F.  G.  Tryon  of  the  Institute  of  Economics  in 
Washington  has  written  to  a  considerable  extent 
on    power    production    and,    although    not    a 
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technocrat,  has  declared  that  "the  industrial 
production  of  a  nation  may  be  gauged  by  its  use 
of  power." 

His  figures  on  the  use  of  power  in  the  United 
States  differ  considerably  from  those  offered  by 
Technocracy.  Tryon  calculated  an  index  of 
energy  consumption  between  1899  and  1926 
and  found  that,  using  1899  as  100,  consumption 
in  the  United  States  had  increased  by  1926  to 
310  or  about  three  times.  Going  back  to  1849 
and  using  actual  head  measurements,  he  calcu- 
lated that  production  in  1849,  not  including 
water  power,  for  which  there  were  no  figures, 
was  173,000,000,000  B.t.u.  By  1899  energy  used 
in  the  United  States,  including  water  power,  was 
7,246,000,000,000  B.t.u.,  and  in  1923  it  was 
24,434,000,000,000  B.t.u. 

Technocracy's  statistics  declare  total  energy 
production  in  1840  was  75,000,000,000  B.t.u., 
and  that  it  was  27,000,000,000,000  B.t.u.  in 
1929,  a  gain  of  353  times.  Technocracy  has  said 
furthermore  that  the  bulk  of  this  increase  has 
occurred  since  1900.  According  to  Technocracy, 
the  production  of  power  was  2,640,000,000,000 
B.t.u.  in  that  year  as  compared  with  Tryon's 
figure  of  7,246,000,000,000  B.t.u.  in  1899.  The 
two  calculators  thus  differ  radically. 

Tryon  has  calculated  that  energy  consumption 
in  the  United  States  has  increased  about  5  to  7 
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per  cent  a  year  since  1899  as  compared  with  an 
increase  in  the  physical  volume  of  production  of 
4  per  cent  a  year.  Comparing  1899  with  19 16, 
Tryon  has  said  that  population  increased  36 
per  cent;  the  physical  volume  of  agricultural, 
manufacturing,  and  mining  production,  and 
railroad  transportation,  80  per  cent;  and  energy 
production,  150  per  cent.  To  portray  energy 
consumption  in  this  country  as  preponderantly 
a  method  of  producing  goods  in  industry,  as 
Technocray  seems  to  do,  would  give  a  completely 
erroneous  picture. 

Carol  R.  Daugherty,  in  the  United  States 
Geological  Survey  Bulletin,  has  calculated  that, 
using  1899  as  100,  power  increased  from  16 
to  1,099  ^  automobiles  are  included.  If  auto- 
mobiles are  not  included,  the  change  was  from 
16  to  399. 

This  shows  that  much  more  than  half  of  the 
consumption  of  energy  in  this  country  is  ac- 
counted for  by  automobiles  in  their  use  of  oil 
and  gas,  and  when  one  excludes  automobiles 
from  general  computations  of  British  thermal 
units,  the  gains  in  industrial  consumption  of 
energy  do  not  seem  quite  so  overwhelming. 

Dr.  Karl  T.  Compton,  president  of  the  Massa- 
chusetts Institute  of  Technology,  criticized  the 
spokesmen  of  Technocracy  as  having  neglected 
human  factors  in  industrial  management  in  their 
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calculations  and  also  as  having  given  a  mislead- 
ing picture  of  the  replacement  of  men  by- 
machinery,  i 

Technocracy,  he  said,  appears  to  have  over- 
looked man's  creative  ability,  his  ability  to  plan, 
and  the  fact  that  modern  means  of  communica- 
tion may  be  further  improved  to  distribute  any 
alarming  output  of  energy.  Technocracy  has 
omitted  a  variable  allowance  for  new  industries 
which  spring  up  to  absorb  unemployment.  It  is 
true  that  invention  has  made  it  possible  for 
one  man  to  do  the  work  of  three,  but  that  one 
now  draws  pay  that  the  three  formerly  did,  and 
the  two  who  were  displaced  have  found  employ- 
ment in  correlated  service  activities. 

Dr.  Compton  saw  danger  in  deductions  drawn 
from  statistical  curves  covering  minute  portions 
of  the  industrial  picture.  It  is  a  fallacy,  he  said, 
to  suppose  that  the  increase  in  the  use  of  energy 
will  be  as  constant  in  the  future  as  in  the  past. 
Machinery  has  come  up  rapidly  to  do  man's 
work  and  is  bound  to  approach  a  point  of 
diminishing  increase,  and  finally  reach  close  to 
the  saturation  point.  Like  the  railroads,  the 
machine  has  developed  first  slowly,  then  with 
great  rapidity.  The  railroads,  the  radio,  the 
electric  lamp,  appear  to  have  reached  a  state  of 
equilibrium.  Probably  the  machine  for  doing 
man's  work  has  attained  the  same  stage  and  the 
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curve   instead   of  reaching  up   into   infinity  is 
gradually  flattening  out. 

Dr.  Compton  believed  that  adequate  sponges 
could  be  found  to  sop  up  any  technological 
unemployment  occasioned  by  rapid  development 
of  machinery.  The  automobile  and  the  radio 
were  such  new  industries  within  the  recent  past. 
New  ideas  of  home  building  and  air  conditioning, 
he  felt,  might  be  similar  new  industries  of  the 
almost  immediate  future.  While  it  might  seem 
obvious  that,  if  modern  production  methods 
continue  to  increase  the  world's  output,  we 
should  reach  a  stage  of  producing  more  than 
man  could  use,  he  thought  that  two  factors 
would  help  attain  a  balance.  People  would  use 
more  goods  and  work  fewer  hours  in  producing 
what  they  used.  The  only  agreement  of  Dr. 
Compton  with  Technocracy  was  that  the  situa- 
tion requiredjntelligent  planning  and  demanded 
a  greater^  correlation  of  production  and  con- 
sumption.^He  looked  toward  legislation  as  the 
real  method  whereby  people  would  work  out 
this  balance.  Industry  voluntarily,  he  pointed 
out,  has  not  contributed  very  much  to  such 
correlation. 

He  was  inclined  to  believe  that  employment 
stabilization  and  unemployment  insurance  are 
both  on  the  way,  and  not  as  voluntary  plans, 
but  as  state  requirements  obtained  through  law 
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Industrial  and  technical  leaders  of  high  repute, 
then,  take  issue  with  Technocracy  both  as  to 
the  figures  it  has  produced  and  the  conclusions 
drawn  from  them.  What  view  of  Technocracy 
may  be  taken  rightly  by  the  man  in  the 
street  ? 
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THE  PLAIN  MAN  LOOKS  AT 
TECHNOCRACY 

Technocracy,  with  its  propaganda  of  panic, 
caused  a  wave  of  alarm  in  some  financial  and 
business  circles  late  in  1932,  but  to  the  average 
citizen  its  words  of  dire  warning  and  its  grandiose 
pretensions  must  be  instructive  and  entertaining 
rather  than  alarming. 

No  matter  what  Technocracy  is  trying  to  tell 
the  public,  the  facts  which  it  thus  far  presents 
for  appraisal  are  so  few  and  incomplete,  and  have 
been  shown  to  be  so  erroneous  in  numerous  con- 
crete instances,  that  an  informed  public  will  not 
be  likely  to  take  them  too  seriously.  Knowing 
that  Technocracy's  conclusions  were  reached 
before  its  "energy  survey"  was  begun,  the  pub- 
lic may  well  be  inclined  to  doubt  the  scientific 
nature  of  that  inquiry.  What  ought  to  be  visible 
to  any  plain  man  is  an  assault  on  the  status  quo 
in  our  business  life, — a  novel  attack,  to  be  sure, 
headed  by  no  Napoleon  or  Lenin  but  by 
Howard  Scott. 

An  attack  on  the  status  quo  cannot  be  alarm- 
ing   to    the    average    man,    since    millions    of 
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Americans  are  increasingly  critical,  in  these 
disagreeable  times  of  business  stagnation,  of  all 
their  institutions,  political,  industrial  and  com- 
mercial, and  skeptical  of  their  capacity  to  serve 
much  longer  without  alteration. 

What  is  it  actually  that  Technocracy  is 
trying  to  tell  the  public  ?  One  thing,  apparently, 
is  that  constitutional  political  government,  try- 
ing to  manage  the  country  according  to  the 
democratic  principle  of  man's  equality  in  basic 
rights,  is  no  longer  competent  to  direct.  Today's 
crisis  in  business,  Technocracy  says,  is  tech- 
nological. Nobody  understands  industrial  tech- 
nology but  the  engineers.  Therefore  the  engineers 
must  take  over  the  management  of  the  country 
and  carry  it  on  for  the  common  good.  But  who 
knows  whether  or  not  they  would  manage  it 
for  the  common  good  ? 

The  non-engineering  citizen  detects  in  Tech- 
nocracy's flat  assertion  that  technically  trained 
men  alone  are  competent  to  manage  the  country 
a  certain  arrogance  such  as  appears  to  be  an 
increasing  characteristic  of  men  who  spend  their 
lives  dealing  with  mathematical  precisions.  But 
the  management  of  machine  processes  and  the 
management  of  human  beings  are  two  very 
different  fields  of  work,  and  it  would  appear  to 
the  average  man  that  they  require  two  very 
different  types  of  mind.  Human,  or  social  engi- 
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neering,  or  politics,  one  suspects,  must  always 
remain  more  of  an  art  than  a  science,  and  the 
"technicians,"  or  trained  men  in  that  art  are  the 
politicians.  It  may  be  significant  that  the 
national  political  leadership  has  just  been  taken 
away  from  an  engineer  and  handed  once  more 
to  a  politician. 

It  will  take  a  long  time  to  convince  the  plain 
men  of  the  country  that  the  processes  of  con- 
stitutional government,  built  up  in  this  country 
at  no  mean  cost,  are  not  fundamentally  as  ade- 
quate for  its  control  as  any  other  system  might 
be  that  the  technocrats  could  devise.  If  the 
methods  of  free  government  work  faultily,  at 
least  they  seem  to  the  average  man  the  best  now 
known,  and  the  details  of  Technocracy  as  a 
method  of  procedure  are  still  shrouded  in 
mystery. 

It  is  in  the  ideas  of  Technocracy,  rather  than 
in  its  vague  prescription,  its  Cassandra-like 
prophecies  of  doom,  and  its  handful  of  fact  and 
error,  that  plain  men  of  the  country  must  find 
their  chief  interest.  These  ideas  are  not  original, 
but  they  are  being  dramatically  presented  by 
the  Technocrats,  and  millions  are  listening. 

Briefly,  they  are:  that  energy,  derived  from 
natural  resources,  is  the  principal  factor  or 
measure  of  modern  production,  rather  than 
human  labor;  that  a  share  in  production  can  no 
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longer  measure  a  person's  right  to  consume  if  the 
vast  industrial  plant  is  to  be  kept  working;  that 
all  the  powers  needed  for  an  Age  of  Plenty  such 
as  the  world  has  never  seen  are  present  in  this 
country;  that  only  the  financial  and  commercial 
arrangements  whereby  goods  are  distributed 
keep  the  people  back  from  security  and  a  far 
higher  standard  of  life  than  they  ever  have 
enjoyed;  that  we  need  some  money  more  accu- 
rate in  its  measurement  than  a  gold-backed 
currency;  that  debt  claims  against  industry  accu- 
mulate faster  than  production;  and  that  mech- 
anization of  industry  creates  unemployment. 

The  rising  share  which  harnessed  energy  from 
natural  resources  is  coming  to  have  in  production 
is  visible  to  the  plain  man  everywhere.  It  is 
bound  to  suggest  to  him  that  those  public 
resources  which  remain  in  the  hands  of  himself 
and  his  fellows  must  never  be  permitted  to  pass 
into  the  hands  of  private  ownership,  though 
some  may  well  be  ceded  to  private  management. 
It  might  even  suggest  that  the  titles  by  which 
private  enterprise  now  holds  natural  resources, 
once  the  property  of  the  public,  are  in  some  cases 
clouded  by  fraud  and  corruption,  so  that  their 
continued  validity  may  well  be  subject  to  public 
scrutiny.  Since  access  to  the  stores  of  natural 
energy  is  a  fundamental  condition  of  every  man's 
living,  the  public  well  may  consider  how  far  that 
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access  is  to  be  controlled  by  claims  of  private 
ownership.  Only  so  far  as  it  serves  the  public 
good,  very  obviously,  since  in  a  free  country 
the  public  good  must  be  held  by  government 
paramount  over  every  private  advantage. 

That  a  share  in  production  can  no  longer 
measure  a  person's  right  to  consume  has  long 
been  granted  theoretically  in  this  country,  where 
we  have  set  up,  under  our  government,  many 
social  services,  and  public  consumption  rights 
which  add  to  the  actual  income  or  consuming 
power  of  everyone.  Schools,  libraries,  hospitals, 
sanitariums,  relief  for  the  poor  and  relief  for  the 
aged,  a  beginning,  here  and  there,  of  old  age 
pensions — these  things  bear  witness  that  society 
has  passed  the  stage  long  ago  when  it  felt  too 
poor  to  set  up  certain  minimum  consumption 
rights.  The  approach  of  an  age  of  plenty  has  long 
been  recognized. 

These  things,  shared  alike  by  everyone,  indi- 
cate that  we  have  communism  to  a  degree  in  our 
structure, — and  socialism  also.  If,  as  men  are 
coming  to  say  with  increasing  frequency,  our 
production  problems  have  all  been  solved,  and 
our  problems  now  are  how  to  obtain  a  greater 
consumption  of  goods,  perhaps  the  necessary 
method  of  increasing  consumption  lies  right  at 
our  hands,  evolved  through  the  years  by  public 
opinion  and  within  the  power  of  popular  govern- 
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ment.  Clinging  to  a  certain  individualism  to 
which  most  Americans  pay  tribute  in  their  think- 
ing, we  yet  may  lift  the  springboard  from  which 
a  person  leaps  in  his  attempt  either  to  demon- 
strate his  individual  excellence  or  to  obtain  those 
marginal  rewards  to  which  the  more  able 
believe  themselves  entitled.  We  may  lift  the 
standard  of  life  shared  commonly. 

Certainly  starving  our  schools  and  libraries, 
cutting  down  on  our  social  services  in  times  of 
depression,  is  not  progress  but  retrogression. 

As  to  the  contention  of  the  technocrats  that 
we  need  a  better  financial  system;  that  debts 
multiply  beyond  endurance;  and  that  a  money 
based  on  gold  is  unscientific, — few  average 
persons  will  quarrel  with  these  familiar  thoughts. 
They  shriek  in  our  ears  at  every  depression. 
They  fall  into  silence  when  prosperity  arrives.  If 
it  is  true,  and  it  very  well  may  be,  that  capital 
claims  increase  so  fast  as  to  wreck  business 
periodically,  a  plain  man  would  think  his 
governmental  agents  might  find  some  means  to 
prevent  that  financial  soaring. 

There  is  a  general  feeling  throughout  the  coun- 
try that  our  financial  leaders  havejbeen  racketeer- 
ing, and  that  all  the  elaborate  structure  of 
holding  companies,  investment  trusts,  etc.,  by 
which  great  capital  values  were  built  up  during 
the  boom  only  to  drop   like  the   stick  of  an 
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exploded  sky-rocket  in  1929  and  1930  needs  a 
microscopic  and  public  investigation.  A  steady 
governmental  tapping  of  surplus  capital,  the 
returns  of  which  would  be  applied  to  the  public's 
enterprises,  may  come  to  seem  more  advanta- 
geous to  the  very  holders  of  those  capital  claims 
than  is  a  continuance  of  the  present  condition  of 
cyclical  wealth  and  cyclical  bankruptcy. 

The  people  of  this  country  have,  through  their 
governmental  agencies,  ample  means  to  control 
the  functioning  of  the  industrial  system.  One  of 
their  most  powerful  weapons  is  the  right  to  tax — 
which  is  the  right  to  confiscate.  The  public's 
weapon  of  last  resort  is  a  capital  levy.  It  may  yet 
be  wielded. 

As  to  Technocracy's  claims  that  mechanization 
creates  permanent  unemployment,  no  conclusive 
demonstration  yet  has  been  made  of  it.  All  that 
has  been  shown  is  that  hours  of  labor  have  been 
decreasing  steadily,  and  if  they  decrease  still 
further  the  average  man  will  not  mourn.  Shorter 
work-days  and  shorter  work-weeks,  where  prac- 
ticable industrially,  appear  inevitable.  New 
industries  spring  up,  one  knows,  to  re-employ 
the  unemployed.  Although  there  is  a  lag  between 
the  loss  of  a  job  as  a  result  of  mechanization,  and 
any  re-employment,  the  people  have  govern- 
mental ways  of  self-protection, — ways  they  have 
not  yet  begun  to  exploit,  and  they  are  beginning 
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to  demand  that  these  ways  be  adopted.  However 
dissatisfied  they  are  with  their  governmental 
servants,  the  plain  men  of  the  country  have  not 
lost  faith  in  the  governmental  system,  to 
anything  like  the  extent  which  the  so-called 
intelligentsia  have  lost  it.  It  takes  more  than  the 
betrayal  of  public  office — it  takes  more  than  the 
continual  reviling  of  politicians  by  business 
pirates  to  make  the  average  man  lose  hope  for  the 
ultimate  success  of  the  great  experiment  to  which 
this  country  is  dedicated — that  of  guaranteeing 
to  everyone  equally  the  right  to  life,  liberty  and 
the  pursuit  of  happiness.  Democracy  is  a  quest. 
Democracy  is  an  adventure.  What  this  Tech- 
nocracy may  be  has  not  yet  appeared  completely. 
But  if  all  that  Technocracy  as  a  social  design  can 
offer  is  government  by  a  Soviet  of  engineers — 
away  with  it!  In  that  case,  long  after  Technoc- 
racy has  vanished  into  the  oblivion  of  passing 
fads,  one  conjectures,  men  and  women  of 
intelligence  and  gallantry  will  still  be  fighting, 
and  slowly  winning,  toward  one  great  and 
inevitable  goal  long  known  in  this  country. 
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Technocracy,  as  a  group  of  persons,  split 
into  two  sections,  Jan.  23,  after  a  series  of 
lively  meetings  at  the  Engineers'  Club  and 
Columbia  University  in  New  York  City.  How- 
ard Scott,  the  chief  Technocrat,  went  one  way 
with  two  retainers  and  all  the  charts  which  have 
been  made  at  Columbia  under  his  direction. 
Seceding  from  Technocracy,  after  they  had 
played  a  major  role  in  placing  the  more  pon- 
derable portions  of  its  body  of  thought  before 
the  public  were  Frederick  Lee  Ackerman,  Pro- 
fessor Walter  Rautenstrauch,  Bassett  Jones,  and 
a  new-comer  within  the  group,  Leon  Henderson, 
director  of  the  department  of  remedial  loans 
for  the  Russell  Sage  Foundation. 

Continuing  with  Scott  were  M.  King  Hub- 
bert  and  Dal  Hitchcock. 

Involved  in  the  sudden  schism  between  two 
wings  of  Technocracy,  a  new  associated  organi- 
zation called  the  Continental  Committee  on 
Technocracy,  headed  by  Langdon  Post,  former 
Democratic  Assemblyman  in  the  state  legis- 
lature from  New  York  City,  suddenly  quit  all 
activities.  Mr.  Post  said  his  group  could  not 
take   sides   in    the   dispute,   but   he   personally 
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believed  Technocracy  would  be  better  off  with 
Scott  out  of  the  picture. 

The  name  Technocracy,  at  this  writing,  will 
continue  to  be  the  property  of  Scott,  as  the 
dramatic  figure  who  made  it  known  internation- 
ally within  a  few  swift  months.  There  are  to 
be  two  surveys,  apparently,  along  the  lines  of 
the  "Energy  Survey  of  North  America,"  which 
Columb  Uianiversity  has  gladly  seen  depart 
from  its  doors.  The  one  at  Columbia  will  start 
from  "scratch,"  with  Professor  Rautenstrauch 
and  Bassett  Jones  in  charge,  a  purely  scientific 
inquiry,  using  the  services  of  the  otherwise 
unemployed  draftsmen  supported  by  New  York's 
relief  committees.  Scott's  inquiry,  to  the  extent 
that  he  makes  one,  is  to  be  supported,  he  says, 
by  gifts  of  friends,  and  perhaps  by  public 
subscriptions. 

The  Columbia  group,  which  will  shun  the 
word  Technocracy  as  a  burnt  child  would  shun 
the  fire,  stands  firmly  on  the  scientific  prin- 
ciples which  have  been  enunciated  in  Tech- 
nocracy's name,  but  declines  to  stand  by  the 
social  and  political  implications  which  Scott 
has  given  to  the  movement.  Its  official  state- 
ment, clarifying  its  position  and  making  it 
certain  that  its  findings,  when  published,  will 
be  scanned  with  respectful  attention  by  many 
persons,  says: 
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"We  are  not  in  accord  with  some  of  the  state- 
ments and  attitudes  expressed  by  Mr.  Howard 
Scott. 

"We  are  interested  in  (a)  a  study  of  our  natural 
resources  such  as  coal,  oil,  water  power,  iron 
ore,  copper,  arable  lands,  forests,  etc.,  and  the 
rates  at  which  these  things  have  been  consumed 
during  the  last  ioo  years;  (b)  a  study  of  the 
quantitative  changes  in  time  during  the  last 
century  in  the  processes  by  which  we  as  a 
people  provide  ourselves  with  food,  clothing, 
shelter  and  services,  and  particularly  as  these 
changes  affect  the  labors  of  men  and  the  use  of 
energy,  (c)  A  study  of  the  principles  of  organi- 
zation and  management  by  which  the  processes 
of  production,  distribution  and  consumption 
may  be  controlled  and  maintained  in  balanced 
quantitative  relationship. 

"The  fundamental  data  on  which  we  have 
based  our  own  principal  statements,  and  the 
laws  of  growth  in  industry  we  believe  to  be 
sound  and  in  accord  with  the  recorded  facts  of 
recognized  authorities." 

The  statement  promised  a  new  name  and 
new  organization  for  the  seceding  group,  to  be 
announced  at  a  later  date. 

The  day  after  the  Columbia  group  seceded, 
Scott  received  reporters  at  a  new  Park  avenue 
headquarters   and   told   them   Technocracy  ac- 

183 


WHAT  IS  TECHNOCRACY? 

cepted  "with  regret"  the  resignation  of  four 
New  Yorkers  from  its  roster,  and  would  pro- 
ceed on  its  way  with  research  activities  un- 
affected by  the  schism. 

Such    is    the    status    of   Technocracy    today. 
The  country  will  hear  more  of  it  in  days  to 
come,    for   the    movement   is    alive    and    vital,   ' 
though  divided.  Its  division  has  only  served  to  i 
clarify  the  two  widely  divergent  spirits  which 
have  characterized  it  from  the  beginning:  one 
the  spirit  of  scientific  inquiry,  cautious  of  con- 
clusion   but    pointing    to    phenomena    of   vital  \ 
importance  in  the  lives  of  everyone  and  study-  { 
ing  them  painstakingly;  the  other  a  spirit  of 
destructive    propaganda    pointing    toward    an 
overthrow  of  the  social  order.  \ 

The  studies  of  mounting  debt,  the  curves  of 
energy  consumption,  and  the  principles  of 
quantitative  economics  which  have  been  enun- 
ciated by  such  men  as  Veblen,  Soddy,  Hender- 
son, and  Leech,  and  which  are  engaging  the 
attention  of  research  workers  at  Columbia  are 
now  the  knowledge  of  small  minorities.  This 
knowledge,  divested  of  fanciful  concepts  like 
energy  dollars,  will  inevitably  seep  to  the  masses 
and  color  the  social  thinking  of  the  country. 

January,  25,  1933. 
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